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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related AppHcatkms 
This application daims tiie benefit of the filing date of U.S. provisional patent 
application serial number 60^12.359. attorney dodcet number 25791.38. filed on 
5 June 1 9, 2000, the disclosure of which is incorporated herein by reference, 

This application is a continuation-in-part of the following co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454,139, attorney docket 
no. i2S791.3.02, filed on 12/3/1999, which dain^ 0ie benefit of the filing date of 
U.S. provisional patent application no. 60/111,293, attorney docket no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utility patent application serial no. 09/510.913, attorney 
docket no. 25791.7.02, filed on 2/23/2000, which daimed the benefit of the filing 
date of U.S. provisional application no. 60/121,702. filed on 2/25/1999; (3) U.S. 
utility patent applkation serial no. 09^2,350. attorney docket no. 25791.8.02. filed 
on 2/10/2000, which dairned the' benefit of the filing date of U.S. proviskmal 

15 applicatton no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utinty patent 
applicatton serial na 09/440,338. attorney docket no. 25791.9.02, filed on 
11/15/1999. which daimed the benefit of the fiUng date of U.S. proviskmal 
applicatton no. 60/108,558. attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provistonal patent application no. 60/183.546. filed on 2/18/2000; (6) U.S. utility 

20 p^nt- appDcatton no. 09/523,460, attontey dockrt no. 25791.11.02, filed on 
3/10/2000. which daimed the .ben^t of the filing date of U.S. provistonal appltoatton 
no. 60/124.042. fited on 3/11/1999; (7) U.S. utility patent appltoatton no. 09/512,895. 
attorney docket no. 25791.12.02, fited on 2/24/2000, whtoh daimed the benefit of 
the filing dates of U.S. provistonal application no. 60/121,841, attorney docket no. 

25 25791.12, filed on 2/26/1999 and U.S. provistonal appltoatlon no. 60/154.047. 
attorney docket no. 25791.29. filed on 9/16/1999; (8) U.S. utility applicatton no. 
09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, which daimed the 
benefit of the filing date of U.S. provistonal serial no. 60/121,907, attorney docket 
no. 25791.16, filed on 2/28/1999; (9) U.S. utiiity patent applicatton no. 09/588,946, 

30 attorney docket no. 25791.17.02, filed on 6/7/2000. which daimed the benefit of the 
filing date of U.S. provisional patent appltoatton serial no. 60/137,998, attorney 
docket no. 25791.17. fitod on 6/7/1999; and (10) U.S. utiiity patent application no. 
09/559,122, attcHmey docket no. 25791 .23.02. fited on 4/26/2000, whtoh daimed the 
benefit of the fifing date of U.S. provistonal ap^icatton no. 60/131.106. attorney 
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docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these applications. 

This application is related to the followlr^ co-pending patent applications: 
(11) U.S. provisional application no. 60/146.203, attorney docket no. 25791.25. filed 
5 on 7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provlstonal patent application no. 60/159,033, attorney docket rK). 1^79137, 

10 filed on 10/12/1999; and (16) U.S. provisional patent appiteatton no. 60/165,228, 
attorney dodcet no. 25791.39, filed on 11/12/1999. . Applicants incorporate by 
referenoe the di$cfc)sures of these appltoattons. 

Background of the Inventton 
This inventton . relates generally to wellbore casings, and In particular to 

15 welII)ore casings that are fbnned using expandatrfe fubular members. 

ConventionaDy. when a wellbore created, a number of casings are . 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undeslred outflow of drilling fluid into the fonnation or inftow of fluid fii>m the 
formation into the borehole. The borehole is drilled in intervals whereby a casing 

20 ^ich is to be installed in a lower borehole interval is to^rared through a prevkxisly 
installed casing of an upper t>orehole interval. As a consequence of this procedure 
the casing of the tower interval is of smaller diameter than the casing of the upper 
Interval. Thus, the casings are in a nested arrangement with casing diameters 
decreasing In downward direction. Cement annuli are provkled between the outer 

25 surfaces of the casings and the borehole wall to seal the casings from the borehole 
wail. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter Involves kicreased costs due to heavy casing handiwig equipment, large 
drill bits and increased volumes of drflfing fluid and drill cuttings. Atoreover, 

30 increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipnrient changes due to large variattons in hole diameters 
drilled iri the course of the well, and the large volume of cuttings drilled and 
reimved. 

The pr^^nt invention is directed to overcoming one or more of the 
35 limitations of ftie existing procedures for forming weilbores. 
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Summary of the Invention 
Acoordtng to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting stnjcture is provided that Include? 
positioning the tubular member and an expansion cone within the preexisting 
5 stnicture, anchoring the tubular member to the preexisting stmcture. axlalty 
displacing the e)q>ansion cone relative to the tubular nrtember by .puilir^ the 
expansion cone through the tubular member, and lid>r<cating thie Interfabe between 
the expansion corie and the tubular member. 

According to another aspect of the present invention, a mMhod of cqupling a 
10 tubular member to a preexisting structure is provided that includes positioning tto 
tubular member and an expansion cone within Vtm preexisting structure, anchoring 
the tubular nnember to the preexisting structure, and axially displacing the expanskxi 
cone relative to the tubular nnember by pulling the expansion cone through the 
tubular member. The tajbular member includes: an annular member, including: a 
1 5 waU thidcness that varies less than about 8 %. a hoop yield strength that varies less 
than about 10 %, imperfections of less than about 8 % of the wan thidmess. no 
ftiilure for radial expulsions of up to about 30 %. and no necking of the wails of the 
annular member far radial expansions of up to about 25%. 

According to another aspect of the present Invention, a method of coupling a 
20 tubular member to a preexisting stnicture is provided that includes injecting a 
lubricating fluid into the preexisting structure, positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axially displacing the expansion cone relative to the 
tubular nnember by pulling the expansion cone through the tubular member. 
25 According to another aspect of the present invention, a method of coupling 

an expandable tubular member to a preexisting structure is provided that indudes 
positioning the expandable tubular mernber and an expansion cone within the 
preexisting structure, anchoring the expandable tubular mentf>er to the preexisting 
structuris and axially displadng the expan&ion cone retative to the expandable 
30 tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member indudes: a first tubular member, a 
second tubular mefnber. aihd a threaded connection for coupling the first tubular 
. member to the second tid>ular member. The threaJed connection indudes: one or 
more sealing membm for soling the interfeice between the firat and second tubular 
35 membere. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a pree}d$ting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5 structure, and axially displacing the expansion cone relative to the e)q)andable 
tubular member by pulling the expansion cone thrmigh the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the threaded pwtions (tf the tubular nmnbers with a sealant coupling the threaded 
10 portions of the tubular members and curing the sealant 

According to another aspect of the present invention, a method of coupling a 
tubular menrdwr to a preexisting stmcture is provided that includes positioning the 
tubular nnember and an expansion cone within the preexteting structure, anchoring 
the tubular member tb the preexisting structure, and axially displacing the expansion 
15 cone relative to the tubular memt)er by pulling the expanston cone through the 
expandabto tubular member. The tubular member includes: a pair of rings fbr 
' engaging the preexisting structure, and a sealing element positioned between the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a pree)dsting stoicture is provided that includes positioning the 
expandable tubular member and an expanston cone within Hie preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displacing tt^e expansion cone relative to the expandable tubular member by pulling 

25 ttie expansion cme through the expandable tubular member. The tubular member 
Includes one or more slots. 

Aooordtng to another aspect of the present invention, a method of coupling a 
tubular monnber to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 

30 anchoring the expandable tubiilar member to the preexisting stmcture, and axially 
. dtepladng the expansion cone relative to the expandable tobular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes: a first preexpanded portion, an intennediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion ooupted to the intemnediafe portion. . 



Aooording to another aspect of the present invention, a method of coupling a 
tulxjiar member to a preexisting stmcture is provided that Includes positioning the 
expandable tubular member and an expansion cone within the pree^dsting strnduire, 
anchoring the expandable tubular member to the preexisting stnjcture. and axialty 

5 dis{4acing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial forde includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting stnicture is provided that includes positioning the 
tubular member and an expcmslon cone within the preexisting stmcture, s^idtortng 
the tubular member to the preexisting structure, and axiaiiy displacing the expanston 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular mernber. 

1 5 Acoorcfing to another aspect of the present invention, a n^od of coupling a 

tubular member to a preexisting stmcture is provided that Includes positioning the 
tubular member and an expansion cone within the preexisHng structure, anchoring 
the tubular member to the preexisting stnicture. axiaiiy displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 

20 expandable tubidar member, and injecting a curable fluidic sealing material between 
the tubular member and the preexisting stnKture prior to axiaiiy displacir^ the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes 
25 positioning the tubular member and an expansion cone within the preexisting 
stnicture, anchoring the tubular member to the pree}dsting structure by increasing 
the size of the expansion cone, and axiaHy displacing the expansion cone relative to 
the tubular member by pulling the expansion cone through the tubular m«nber. 

According to another aspect of the present Invention, a method of coupling a 
30 . tubular menri)er to a preexisting stmcture te provided that includes positioning the 
tubular member and an expansion cone witMh the preexisting stmcture, anchoring 
the tubular member to the preexist^ structure by heating a portion of the tobular 
member, and axiaiiy displacing the expansion cone relaOve to the tubular member 
by pulling the expansion cone through the tubular membw. 
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According to another aspect of tte present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
petitioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the arKhoring device above the 
expansion cone, anchoring the expandable tubular member to the prsexisting 
structure using the anchoring device, and axially dteptadng the expansion cone. 

Aooording to another aspect oT the present invention, a method of coupling 
an expandabfe tubidar member to a preexisting stmcture is prcyvided that includes 
positioning the tubular member and an expansion cone within the preexisting 
structure, explosively arichoring the tabular member to the preexisting structure, and 
axially displacing the expansim cone relative to the tubular member 

According to another a^;>ecl of the present invention, a method of cot4>ling 
an expandable tubular to a preeidsting stmctira is provided that includes fixing the 
position of an expansion cone within the preexisting stnicture, driving the 
expandable tubular member onto the expansion cone in a first direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tutHdar member. The first and second direcHons are different. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the e}q>andable tubular, an expansion cone, and a resilient anchor within the 
preexisting stnicture, releasing the resilient anchor, and axially displacing the 
expansion cone within the expandable tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandable tubular member to the 
preexisting stnjdure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preeMstIng structure is provided that includes 
placing the expandable tubular member and an expansion cone Into the preexisting 
structiffe, placing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable ^bular member to the preexisting structure, and 
axially displacing ttie expansion cone. 



Accofding to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting staidure. anchoring the expandable tubular member to the preexisting 
stmctUre by injecting a quantity of a hardenaWe fluidic material into the preexisting 
structure, at least partially curing the hardenable fluWIc sealing material, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a (mexisttng stmcture is provided that includes 
placing the expandable tubular member and an expansioh cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward dfrBcHon. 

According to anottier aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that indudas 
placing the expandable tubular member and an expansion done within the 
preexisting structure^ Inje^lng a quantity of a first fluidic material having a first 
density into the region of the preexisting structure outside of the expandable tubular 
member, and injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular merrtber below the expansion cone. 
The second density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, anctK>ring the expandable tubular member to the preexisting structure, 
applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexistirig stmcture is provided that includes 
placing the expandable tubular member and an expansion cone Into the preexisting 
structure and applying an axial force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a pree)dsting stmdure is provided that Indudes an 
expandable tubular men4)er. an anchoring device adapted to couple the expandable 
tubular member to the preexisting structure, and an expansion cone movably 
ooMed to the expandable tubular menU)er and adapted to radially expand the 
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expandable tubular member, including: a housing including a tapered first end and a 
second end, one or more grooves fonned in the outer surface of the tapered first 
end, and one or more axial flow passages fluidldy coupled to the grooves. 

According to another aspetit of the present invention, an apparatus for 

5 coupling an expandable tubular member to a preexistmg structure is provided that 
includes an e}qpandable tubular member, an anchoring device adapted to couple the 
expandable, tubular member to the preexisting structure, and an expansion cone 
movabiy coupled to the e)q)andable tubular ntember and adapted to radially expand 
the expandable tubular member. The exparKl^e tubular member indudes: an 

10 annular member, , having: a waU thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, inrverfecUons of less than about 8 % 
of the wall thickness, no failure far radial expansions of iq) to about 30 %» and no 
necking of the walls of the annular nrtember for radial expanstons of up to about 
25%. 

15 According to another aspect of the present inventiori, an apparatus for 

ooupfing an expandable tubular nmnber to » preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stnicture, and an expansion cone 
movabiy coupled to the expandable tutxilar member and adapted to radially expand 

20 the e)q>andable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular member to the second tubular member, the threaded connection 
induding: one or more seaKhg members for sealing the ^interface between the first 
and second tubular members. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular meinber to a preexisting structure is provided that 
Indudes an expandable tubular nnember, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture, and an expanston cone 
movabiy coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular mmiber. The expandsd>te tubular member indudes: a layer 
of a lubricant coupled to the biterior surface of the tububr meniber. 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubular mernber to a preexisting structure is provided that 
indudes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 
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movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member Includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a se^nt within the threaded portions of the tubular men*ers. 

5 According to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular rhember to a preexisting stnjcture Is provided that 
includes an expandable tubular member, an anchorkig device adapted to couple the 
expandable tubular member to the preexteUng structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

10 the expandable tubular member. The expandable tubylar member Includes: a pair 
of rings for engagftrig the preextetbig structure, and a sealing element positioned 
between the rings for sealing Ihe Interface betwedn the tubular member and the 
preexisting structure. 

According to another aspect of the present Invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 

expandable tubular member to the preexisting stmcture. and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubidar member. "Hw expandable tubular member Includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
indiKles an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and ah expansion cone 

25 movably coupled to the expandable tubular member and adapted to radi^y expand 
the expandable tubular member. Tt» expandable tubular member incjuiite: a first 
preexpanded portion, an Intanfmsdiate portion. oo(q>led to the first preexpanded 
portion Including a sealing element, and a seoortd preexparKled portion coupled to 
the intermediirte portion. 

30 According to another aspect of the present invention, an apparatus for 

oouplb^ an expandable tubular member to a preexisling stmcture is provided that 
includes an expandabie tubular memb«r, an anchoring device adafried to couple the 
expandable tubular member to the preexisting, structure, an expansion cone 
movably coupled to tlw expandabte tubular member and adapted to radially expand 
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the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to anther aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
5 includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support mernber, an 
ex(»ndable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device is posWoried 
10 above the expansion cone. . 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular meimber to a preexisting structure is provided that 
includes a first support member, a second support member coupled to ttie first 
support member, an expansion cone coupled to the first support member, an 
15. expandable tubular member coupled to the expansion cone, and an explosive 
arichoring device coupled to the second support ttmrtoer adapted to couple the 
. expandable tubular rnmber to the preexisting stnictura. 

Acoordbig to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnjdura is provided that 
20 includes a support member, an expandable e)q)ansion cone coupled to the support 
member, and an expandable tubularmember coupled to the ejqwnsion cone. 

Accorting to another aspect of ihe present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
Includes a support member, an expandable e)q)anslon cone coupled to the support 
25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting strodure is prtjvided that Includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubiiar member coMpled to the expansion cone including one or more 
shape memory metal Inserts, md a heater coupled to the support member in 
opposing relation to the shape memory m^l Inserts. 

AcconJIng to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
35 hdudes a support member, an expansion cone coupled to the support member, an 

10 



expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable y>ular member. 

According to another aspect of the present invention, an expandable tubular 
member is provided that Includes: an expandable tubular body, one or more resilient 
5 panels coupled to the expandable tubular body, and a release member releasably 
coupled to the resilient panels adapted to controllably release the reslHent panels. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexislliig stnidurB is provided that 
Indudes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member edupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
pIvotaHy coupled to the expandable tubular member for engaging the preexisting 
stnjdure. 

Aoooiding to another aspect of the present invention, an apparatus tor 

15 coupling an expandable tubular member to a pre^tlng stnjcture is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular rhember coupled to the expandable expanston cone, and an 
anchor coupled to the expandiabie tubular member, including: one or more petal 
baskets ptvotally coupled to the expandaMe tubular member. 

20 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting strocture is provided that 
includes a support member, an expansion cone coupled to me support member, an 
expandable tubular member coupled to the expansion cone, including: a stoHed 
portion provided at one end of the expandable tubular member. 

25' According to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular memtjer to a preexisting structure is provided that 
includes a support member, an expanston cone, an expandable tubular member 
coupled to the expansion cone, a coupling devfce coupled to the support member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portton of the expandable tubular member. The weight 

of the mass Is grMter than the yIeW strength of the expandable tubular member. 

Accoidhg to another aspect of the prwent lnv*nttor>. an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member Including a fluW passage, an expansion cone coupled to 
35 the support member, an isxpandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
Joint, a fluid chamber coupled to the fluid passage^ the fluid chamber defined by the 
interior portion of the expandable tubular member between the expansion cone and 
the end plate. 

5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axially 
displacing the expar^ion cone, removing the expanskm cone, and applying direct 
radial pressure to the tubular member. 

10. According to another aspect of the present inventfon, an apparatus Is 

provided that Includes a tubular member coupled to a preexisting stmcture. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubidar member and an expanston oorie within the preexiisting 
stn^Ajre. axially displacing the expanston cone, removing the expansion cone, and 

IS applying direct radial pressure to the tubular member. 

Brief Deseriptton of the Drawings 
FIG. 1a b a fragmentary cross-sectional illustratton of ttm placement of an 
embodiment of an apparatos for expanding a tubular nwnber within a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sedlonal Illustration <rf the apparatus of FIG. 

la after anchorir^g the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 b after initiafing the axial displacement of the expanston cone. 
25 FIG. Id is a fragmentary cross-secttonal illustration of the apparatus of FIG. 

lb after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurissd fluid below the e)q>ansion cone. 

FIG. 1e Is a fragmentory cnoss-sedional illii^fl^^ 
1c and Id after the completion of the radial expanston of the expandable tubular 
30 member. 

FIG. If is a fragmentary cross-secttonal illustration of the apparatus of FIG. 
1e after the decouptir^ of the anchortog device of the apparatus from the wellbore 
caising. 
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FIG, 1g is a fragmentary cross-sectional illiBtration of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the welliwre 
casing. 

FIG. 2a is a fragmentary cross-sectional Illustration of the placement of an 
5 embodiment of an apparatus for expanding a tubular member within a twellbore 
casing and an open hole In a subterranean formation. 

FIG. 2b is a fragmentary cross-secltonal lOustiatlon of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c l8 a fra^nneiitarycfOBS-secllonal illustration of the apparatus of Fl^^ 

2b after Initiating the axial displacenrient of the expansion cone. 

FIG. 2d is a fbgmerrtaiy cross-sectional illustration of the apparatus of FIG. 

2b after Initiating the axial displaoement of the expansion cone by pulllna on the 

expansion cone and also by hijectlng a pressurized flua below the exp^ 
15 FIG. 2e Is a fragmentary cross-sectlonaiflhJstiBtlon of the apparatus of Fre^^ 

2c and M alter the compleflon of the radial expansion of the expandable tubular 

memtier. 

FIG, 2f is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
2e after the decoupling of the arwhoring device of the apparatus from the open hole. 
20 FIG. 3a is a fragnwntary cross-sectional Illustration of ttie ptecement of an 

embodiment of an apparatus for expanding a tubular mwnber virithln a wellbore 
casing. 

FIG. 3b is a fragrrientary cross-sectional illustration (rf the apparatus of FIG. 
3a alter anchoring the expandable tubular member of the apparatus to the wellbora 
25 casing. 

FIG. 3c Is a fre^mentary crOss-sectonal Illustration of the apparatus of FIG. 
3b after hfMathg the axial displacement of the expansion cone. 

FIG. 3d Is a tragmentaiy cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 
30 FIG. 4 Is a fragmentary cross-sectional illustration of an embodiment of a 

shock absorbing system for use in the apparatus of FIGi3. la to 3d. 

FIG. 5 is a closs-sectional llustratlon of an embodiment of a coupling 
a«ang«nent for use In the expandable tubular members of the a|)paratjtt of FIGS. 

1ato3d. 
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FIG. 6 is a cross-sectional illustration of an embodiment of an expancldt>le 
tubular member hfiving a slotted lower section for use in the apparatus of FIGS. 1a 
to3d. 

FIG. 7 is a cross-sectional illustration of an en^imerit oF^an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS. 1a to 3d. 

FIG. 8 is a cross-sectionsd flhjstrafon of an embodiment of an expandable 
tubular member having a slotted upper section for use In the apparatus of HQS. la 
to3d. 

10 FIG. 9 IS a graphical illustration of an embodiment of a mettml of applying an 

axial force to the expanston cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of ttie placement of an 
embodiment of an apparatus for e}q>ahding a tubular member within a welibore 
casing. 

15 FIG. 10b is a fragmentary aross-secUonal illustration of the apparatus of FIG. 

10a during the Injection of a non-hardenable fluldic material into and out of the 
apparatus. 

FIG. 10c Is a fragmentary ooss-sectional fliustration of the apparatus of FIG. 
10b during the irifection of a hardenable fluidic sealing material into and out of tiie 
20 apparatus. 

FIG. lOd is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
anchoring device of the apparatus. 

FIG. lOe is a fragmeritary cross-sectional illustration of ttie apparatus of FIG. 
25 1 0d after anchoring the expandable tubular member of the apparatus to ttie vi/ellbore 
casing. 

FIG. lOf is a fragmentary cross^sectional illustration of the apparatus of FIG. 
10e after initiating ttie axial displacement of ttie expansion cone. 

RG. 10g Is a fragmentary cross^sectional Hustratton of ttie apparatus of FIG. 
30 10e after initiating ttie axial displaoement of ttie expansion cone by pulHng on ttie 
expanston cone and injecting a pressurized fluid below ttie expansion cone. 

FIG. IWi is a fragmentary cross-sectional illustration of ttie apparatus of 
FIGS. lOf and lOg after the completion of ttie radial expansion of ttie expandable 
tid)utar member. 
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FIG. 10i is a fragmerrtary cross-sectfonal Illustration of the apparatus of FIG- 
lOh after the decoupling and removal of the anchoring device of the apparatus from 
the welllxm casing. 

FIG. 11a Is a fragmentary cross-secHonal illustration of an altematlve 

emlxxllment of an apparatus for coupling an expandable tubular member to a 

preexisting structure. 

FIG. 1 lb Is a fragrrmntary cross-sadkmal iitustratton (rf the app£^^ 

1 la after anctoring the expandable tubular member of the apparatus to the wellbore 

casing. 

FIG. 11c te a fragmentary cross-sectional illustration of the ai^ratus of FIG. 
1 lb after hitiatbig the axial displ£R»ment of the expar^ion cone. 

FIG. 1 1d is a fragmentary cross-sectional ilhjstratton of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

' FIG. lie is a fragmentary cross-sectional illustration of the apparatus of 
FIGS, lid after deacthmting the anchoring device. 

FIG. 1 1f is a fragmentary cross*sectional Illustration of the apparatus of FIG. 
lie after Initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatos of FIG, 
1 If after the completion of the radial expansion of the expandable tubular member. 

FIG. 12a is a fragmentary cross-secBonal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preesdsting structure positioned within a wellbore. 

FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandariMa tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12b sAer initiating the axial displaoement of the expandable expansion cone. 

FIG. 12d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the nadial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-aectionai iUustration of an altennative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 
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FIG. 13b is a fragmentary crosd-sectional illustration of the apparatus of F(6. 
13a after activating the shape nneniory metal inserts m order to anchor the 
expandable tubular member to the welibore casing. 

FIG. 1 3c is a fragmentary cross-sedional illustratton of the apparatus of FIG. 
5 13b after initiating the axial displacement of the expansion cone. 

FIG. 13d Is a fragmentary cross-secUonal IHustratlon of the apparatus of FIG. 
\ 1 3c after completing the radial expansion of the expandable tubular member 

FIG. 14a is a fragmentary cross-sectional Illustration of an attemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure positioned within a welibore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the welibore casing. 

FIG. 14c is a fragmentary cross-secKonal Illustration of the apparatus a FIG. 
14b after initiatir)g the axial cHsplacement of the expandable tubular member towards 
15 the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of RG. 
14c after radially expandb^ the end of the expandable tubular memb^* onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectional iilusfration of the apparatus of FIG. 
20 14d after decoupling the padcer from the welibore casing. 

FIG. 14f is a fragmentary ooss-secHonal illustration of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cross-sectional illustration of ttie completion of the 
25 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting sfructurs positioned withh a welibore. 

FIG. 15b is a fragmentary cross-sedional illustration of the apparatus of FIG. 
30 15a after coupitng the resflient anchor to the wellbcTO casing. 

FIG. 15c a fragmentary cross-sedional lliusfration of the apparatus of FIG. 
15b after initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentary cross-secUonai Piu8tratk>n of the apparati^ of FIG. 
15c after completion of the radial expansion of the expandable tubular member. 
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FIG. 16a Is a top view of an embodiment of a resilient anchor for use In the 

apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 

colled resilient member. 

FIG. 17a Is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. 1 5a. 

FIG.. 17b Is a top view of the resilient anchor of FIG. 17a after releasing the 

resnient elements. 

FIG. 18a Is a fragmentary cross-sedlonal top view of an alternate 
embodiment of a resilient aifchor fbr use In the apparatus of FIG. 15a. 

FIG. 18b Is a fragmehlary cross-seclional top view of the reslBent anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a Is an ftont view of an embodiment of an expandable tubular 
member Including one or more. reslBent panels. 

FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the exf^ndable tubular member of FIG. 1 9a. 

FIG. 20a Is a fragmenlaiy cross-sectional lllustratloh of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned virithin a welibore. 

FIG. 20b is a fragmentary cross-sectional illustraUon of the apparatus of FIG. 
20a after coupling the anchor to the welibore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of RG. 
20b after initiating the axial displacement of the expansion cone. 

FIG. 20d Is a fragmentary cross-sectional illustration <rf the apparatus of FIG. 
20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is an lllustratkm of an embodbif»nt of the anchor of the apparatus of 
FIG. 20a. 

RO. 21b Is an Hlustration of ttie anchor of FIG. 21a after outwardly extending 
the spikes. 

FIG. 22a is an imistretion of an altemath^e en^iment of the anchor of the 

apparatus of RG. 20a. 

FIG. 22b is an lllii^ration of the anchor of FIG. 22a after outwardly extending 

the spikes. 
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FIG. 22c is a cross-secHonal illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustratk>n of an alternative 
embodinient of an apparatus for coupling an expandable tubular member to a 
5 preexisting structure positioned within a wellbore. 

FIG. 23b is a fragmentary cross*sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidic seating material into the opm 
hole wellbore section proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c Is a fragmentary cross-sectional HlustrBtion of the apparatus of FiG. 

23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-secdonal illusfration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

Fia 23e is a fragmentery cross-secUonai lllusfratibn of the apparatus of FIG. 
15. 23d after oomptetion of the radial expansion of the expandabte tubular member. 

FIG. 24a a fragmentery cross-sectional illustration of an alternative 
emtxxliment of an apparatus and method for coupFing an expandable tubular 
member to a preexisting stmclure positioned within a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragnr^ntery cross-sectional iilustration of the apparatus of FIG. 

24a after releasing the padcer. 

FIG. 24c is a fragmentery cross-sectional iilustratton of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentery cross-sectional illustration of an alternative 
25 embodiment of an apparatus and method for coupling an expandabte tiri)ular 
member to a preexisting structure poslttoned within a weilboiB casing and an open 
hole wellbiore section. 

FIG. 25b is a fragmentery cross*sectlonal illustration of the apparatus of FIG. 
2Sa after Irtjecting a quantity of a fluMIc material into the expandabte tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandabte tubular member. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandabte tubuter member off of the expansion cone. 
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FIG. 26a is a fragmentary cross-sectional Illustration of an alternative 
embodiment of an apparatus apd method for coupling an expandable tubular 
memt>er to a preexisting structure. 

FIG. 26b is a fragmentary cross-sertlonal Illustration of the apparatus of FIG. 
S 26a aft^ the Initiation of the radial expansion prtx^ess. 

FIG. 26c fe a fragmentary cross-secMonal Kustratton of the completion of the 
radial expansion process using the .apparatis of FIG. 26b. 

FIG. 27 Is a flow chart Illustration of a preferred embodiment of a method of 
coiqriing an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cross^-sectional IBustratton of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 

FIG. 29 is a cross-secHonal Uustration of the (subsequent application of r^lal 
pressure to the expandable tubular member of FIG. 28. 

DetaBed Description 

15 A method and apparatus for coupling tut^ular members to a preexisting 

stnictura is provided. In a prefemed embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular members Into contact 
with the preexisting structure. In a preferred embodiment, the tubular members are 
radially expanded by anchoring one end of the tubular members to the preexisting 

20 structure and then pulling an expansion cone through the tubular members. In this 
manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring initially to FIGS, la, 1b, 1c, 1d, 1e. If and 1g. a preferred 
embodiment of a method and apparatus for cojpling an expandable tubular member 

25 to a preexisting stmclure will be described. Refening to Fig. la, a wellbore casing 
100 is positioned within a subtenranean formation 105. The wellbore casing 100 
may be posltloried in any orientation from the vertical direction to the horizontal 
direction. The wellbore casing 100 further Includes one or more openings 110 that 
may have bem the result of unintentional damage to the wellbore casing 100, or 

30 due to a prior perforation or fracturing operation perfonmed upon the surrounding 
subterranean frxmaOon 105. As will be recognized by persons having ordinary skill 
in the art, the openings 110 can adversely affect the subsequent operation and use 
of the wellbore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 is utilized to seal off the 

35 openings 110 in the wellbore casing 100.. More generally, the apparatus 115 is 



preferably utilized to form or repair wellbore casings, pipelines, or stnictural 
supports. 

The apparatus 115 preferably includes a first support member '120, a second 
support member 125, an expansion oone 130, an anchoring device 135, and 
5 expandable tubular member 140, and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 is further ooupted to the anchoring 
device 135. The first support memb«^ 120 is preferably adapted to convey 
pressurized fluldic rnaterials and/or electrical current and/or communication signals 
10 from a surfeoe location to the anchoring device 135. The first support member 120 
may, for example, be conventional comrnerdally available slide wire, braided ^re, 
coiled tubing, or drilling stock material. 

The second support mernber 125 is (vefierably adapted to be coupled to a 
sur^ location. The second 'support member 125 is further coupled to the 
15 expamton cone 130. The seoorki support mennber 125 to preferably adapted to 
pemiit the expansion cone 130 to be axialiy displaced relative to the first support 
member 120. The second support member 125 may, for example, be conventional 
commerdaRy available slide wire, braided wire, coiled tubing, or drilling stodc 
material. 

20 The expansion cone 1 30 is coupled to the second support member 125. The -s 

expansion cone 130 Is preferably adapted to radially expand the expandable tubular 
member 140 wh^ the expansion cone 130 is axialiy displaced relative to the --s 
expandable tubular member 140. In a prefened embodiment, the expansion cone 
130 is provided substantially as disclosed in one or more of the following: (1) U.S. 

25 utility patent application serial no. 06/454,139, attorney dodcet no. 25791 .3.02, filed 

on 12/3/1999, whidi dairned the benefit of the filing date of U.S. provisional patent ^ 

appllcaHonno. 60/111,293, attorney dodwt no. 25791.3. filed on 12/7/19M^ (2) U.S. 

utflity patent application serial no. 09/510.913. attorney dodcet no. 25791.7.02. filed 

m 2/23/2000, which daimed the benefit of the filing date of U.S. provisional ^ 

30 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 

serial no. 09/502,350. attorney dodcet no. 25791.8.02. filed on 2/10/2000. which ^ 
daimed the benefit of the filing date of U.S. provisional appBcation no. 60/1 19,61 1 . 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, ^ 
attorney dodciet no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 

35 the filing date of U.S. (^visional application no. 60/108.558, attorney dodcet no. 
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25791 .9, filed on 1 1/16.1 998; (5) U.S. provisional patent appDcation no. 60/1 83,546, 
filed on 2/18/2000; <6) U.S. utilrty patent application no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, wtiich claimed the t)enefit of the filing date of 
U.S. provisional applicaUon no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
5 appKcation no. 09/512,895, attorney docket no. 25791.12.02. filed on 2«4«000. 
whteh daiiried the l)eheflt of the filing dates of U.S. ptovtetonal appHcqtlon no. 
60/121.841, attorney docket na 25791.12. filed on 2/26/1999 and U.S. provlstonal 
applcation no. 60/154.047. attorney docket no. ^5791 .29, filed on 9/16/1999; (8) . 
U.S. utility appTicalton no, 09/511,941. attorney docket no. 25791.16.02, filed, on 
10 2/24/2000, whtah claimed the t)enent of the filing date of U.S. proviskwial serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2«8/1999; (9) U.S. utility patent 
appncatkNi no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which dcrimed the benefit of the flUng date of U.S. provistonai patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
15. utility patent appiteatkMi no. 09/559.122. attorney docket no. ;J5791. 23.02, filed on 
4/26/2000, whteh dabned the lieneflt of the filing date of U.S. provisional application 
no. 60/131,106, attorney dodcet no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appllcatfoh no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicaton no. 60/143.039. attorney docket no. 
20 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. proviskMial patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appOcation no. 60/165,228, 
25 attorney docket no. .25791.39, fited on 11/12/1099, the disckwures of which are 
incorporated herein by reference. 

the anchoring devtee 135 is coupled to the first support member 120. The 
anchoring devtee 135 Is preferably adapted to be controllably coupled to the 
expandsA)le tubular membM* 140 and the welibore casing 100. In this manner, the 
30 anchoring device 135 preferably controilabiy. anchors the expandable tubidar 
meirdier 140 to the welibore casing 100 to fedlitate the radial expanston of tTw 
expandabto tubular member 140 by the axial (fisplacement of the expanston cone 
130. In a preferrsd embodiment, the anchoring device 135 Indudes one or mom 
a(pandabto elements 150 that are adapted to controllably extend from the body of 
35 the anchoring devtoe 135 to engage both the expendable tubular mwnb&r 140 and 
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the wellbore casing 100. In a preferred embodiment the expandable elements 150 
are actuated using fluidic pressure. In a prefemed embodiment, the anchoring 
device 135 Is any one of the hydraulically actuated packers commercially available 
from Halliburton Energy Services or Baker-I^ughes. 

5 The expandable tubular member 140 is removaUy coupled to the expansion 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
. removably coupled to the expandable element ISO of the anchoring device 135. In 
a pr^rred embodiment, the expandable tubular member 140 includes one or moie 
andming iwiridows 155 for pormitting the expandable elements 150 of the 

10 anchctfing device 135 to erqage the wellbore casing 100 and the exparnlable 
tubular member 140. 

In a preferred embodiment, the expar^lable tubular member 140 further 
indudes a lower section 160, an intermediate section 165. and an upper sectton . 
170. in a preferred embodiment, the lower sectton 160 includes the anchoring 

IS v^ndows 155 in order to provide anchoring at m end portton of the expandable 
tubular member 140. In a prefenred embodiment, the wail thidmess of the lower and 
tnlOTnediate secUons, 160 and 165, are less than the wail thidcness of the upper 
section 170 In order to optimally couple the radially expanded portion of the 
expandable tubular member 140 to the wellbore casing 1 00. 

20 in a preferred embodiment, the expandable tubular member 140 is further 

provided substantially as disdosed in 6ne or more of the followtng: (1) U.S. utiHty 
patent application serial no. 09/454.139. attom^ doclcet no. 25791.3.02, filed on 
12/3/1999» which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 

25 utility patent applicatton serial no. 09/510,913, attonwy dodcet no. 25791.7.02, filed 
on 2/23/2000. which dairried the benefit of the filing date of U.S. provistonal 
applicatton no: 60/121.702, filed on 2/25/1999; (3) U.S. uQlity patent application 
wrial no. 09/502.350, attorney dodcet no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit erf the filing date of U.S. provisional applicatton no. 60/119.611. 

30 attorney docket no. 25791 .8; (4) U.S. utility patent application sertal no. 09/440.338. 
attorney dodcet no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal appHcation no. 60/108.558. attorney docket no. 
25791.9. ffled on 11/16.1998; (5) U.S. provisiona! patent applicalion no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 

35 no. 25791 .1 1.02. filed on 3/10/2000. wtiich claimed tlie benefit of ttw filing date of 
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U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appBcation no. 09/512.895. attorney docket no. . 25791. 12.02. filed on 2C4«000. 
which claimed the Iwnefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791 ;12. filed on 2/26/1999 and U.S. provistonal 

5 applcation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941. attorney docket no. »791. 18.02. filed on 
2/24/2000. which dalmed the benefit of the flDng date of U.S. provlstonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2Q6/1999: (9) U.S. utHlty patent 
appBcatton no. 09«88.946, altontey docket no. 25791.17.02. filed on June 7. 2000. 

10. whtah claimed the benefit of the ijllhg date of U.S. provistonal patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utaHy patent applkatton no. 09«59.122. attorney docket no. 25791.23.02. filed on 
4«6G000. VKhteh claimed the benefit of the filing date of U.S. provistonal appficatfon 
no. 60/131.106. attorney docket no. 25791.23. fited on 4«6/1999; (11) U.S. 

15 provistonal applicatton no. 60/146.203. attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applteatton serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appHcatton no. 60/159.039. atlomey docket no. 25791.36. filed on 10/12.1999; (15) 

20 U.S. provistonal patent applicatton no. 60/159,033, attorney docket no, 25791.37. 
fited on 10/12/1999: and (16) U.S. provi^al patent applicatton no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of whtah are 
Incorporated herein by reference. 

The sealing members 145 are coupled tff the outer surface of Ihe upper 

25 portfon 170 of the expandabtetubuter member 140. The sealing nwmbers 145 are 
preferably adapted to engage and fluiaidy seal the Interface between the radtelly 
expanded expandabte tubular member 140 and the weBbore casing 100. In a 
. preferred embodiment, the apparatus 115 inctodes a plurality. <*f sealing members 
145. In a preferred embodiment, the sealing members 145 surround and isotete the 

30 opening 110. 

As Illustrated in FIG. la, the apparatus 115 is preferably positioned within the 
weUbore casing 100 with the expandable tubuter member 140 positioned in 
opposing retetfon to the opening 110. In a preferred embodinront. the apparatus 
115 includes a plurality of sealing members 145 that are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandat)le 
tubular member 140 opUmally fluidicly isolates the opening 1 10. 

As illustrated in FIG. lb, the apparatus 1 15 is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
5 anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155 in 
the expandable tubular memtmr 140 into intimate contact with the wellbore casing 
100. In this manner, the lower section 160 of the expandable tubulartnember 140 Is 
removably coupled to the wellbore casbig 100. 

10 . In an alternative embodiment, a conQ)ressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore casing 100. The oonrv)ressible cement and/or epoxy 
is then pennitted .to at least partialiy cure prior to the initiation of the radial expansion 
process, in this manner, an annular stmctural suppcxt and fluidic seal is provided 

15 around the tubular nwnber 140. 

As illustrated M FIG. Ic, the expansion cone 130 is then axially displaoed by 
applying an axial force to the second support member 125. In a preferred 
embodimertt, the axial displacement of the expansion cone 130 radially expands the 
expandable tubular nrternber 140:into intimate contact yMt\ the walls of the welibcxB 

20 casing 100. 

in an alternative emt)odiment, as illustrated in FIG. Id, the axial 
displacement of the expanston cone 130 is enharu^d by injecting a pressurized 
fluidic material into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 130 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, If. and 1g, after the expandable tubular niember 
140 has been radially mpanded by the axial displacement of the expansion cone 
30 130, the first support member 120 and the anchonr^ device 135 are preferably 
rmioved from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support mendier 120 and anchoring device 135 
from the weill)ore casing 100. 

As illustrated in FIG. 1g, in a preferred embodiment, the opening 110 in the 
35 wellbore casing 100 is sealed off by the radially expanded tubular member 140. in 
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this manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
and structural supports. 

Referring to FIGS, 2a. 2b. 2c 2d. 2e and 2f. an attematlve embodiment of a 
5 method and apparatus for coupling an expandable tubular member to a preexisUrtg 
stnjdure will be described. Refening to Fig. 2a. a wellbore casing 200 and an open 
hole wellbore section 205 are positioned within a subterranean formation 210. The 
welBnre caring 200 and ttte open hole wdlbore section 2(» may be positioned In 
any orientation from the vertical direction to the horizontal diredlOT 
10 In a preferred embodiment, an apparatus 215 is utilized to couple an 

expandable tubular member taan end portion of the weltt^re casing 200. In this 
manner, the open hde wellbore secBon 205 Is provWed with a cased portion. More 
generally. Ihe apparatus 215 Is pr^eraWy utilized to fonn or repair wellbore <»slngs, 
pipelnes, or stmcturalsupports. 
15 - The apparatus 215 preferably includes a first support member 220. a second 
siqipoit member 225, an expansion cone 230. an anchoring device 235. an 
expandabto tadMilar rnember 240. one or more upper sealing members 245, one or 
more lower sealing membere 250. and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
20 surface location. The first support member 220 Is further coupled to the anchoring 
devk» 235. The first support member 220 is preferably adapted to convey 
pressurized fluldic materials and/or electrical cunrent and/w communication signals 
from a surfade location to the anchoring device 235. The first support memb«- 220 
may. for example, be convenHonal commercially available sWok wire, braided wire, 
25 coUed tubing, or drilling stock material. 

The second support member 225 Is preferably adapted to be coupled to a 
surfeoe kxaUoa The second support nwmber 225 is further coupled to the 
expansion cone 230. The second support member 225 to pref^My adapted to 
pem^ the expansion cone 230 to be axlally displaced relative to the first support 
30 member 220. The second support memb«- 225 may, for example, be conventional 
oommerctany avallabte slick wire, braided wire, coiled tiiblr^, or drflHng stock 
material 

in an alternative embodiment, the support member 220 Is telescoplcally 
coupled to the suppwt member 225, and the support member 225 is couple to a 
35 surface support structure. 
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The expansion cone 230 is coupled to the second support memt)er 225. The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 is axially displaced relative to the 
e)q>andable tubular menr^r 240. In a prefened embodiment the expansion cone 

5 230 is provided substantially as disdc^ in one or more of the fbliowing: (1) U.S. 
utiOty patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provteionat patent 
application no. 60/111.293. attorney docket no. 2S791.3. filed on 12/7/1998; (2) U.S. 
utility patent appteatipn sertol no. 09/510,913. attorney docket no. 25791.7.02. filed 

10 on 2/23/2000, wMch claimed the t>enem of the filing date, of U.S. provisional 
application no. 60/121,702. filed on 2/25/1099; (3) U.S. utility patent applicatkm 
serial no. 09/502.^, attorney docket no. 25791.8.02. filed ori 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. proviskmal applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applteatton serial no. 09/446.338. 

15 attorney docket no. 25791.9.02, filed on 11/15/1999, wMch claimed the iMnefit of 
the mng date of U.S. provl^onal applteation no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskmal patent application no. 60/183.546. 
fHed on 2/18/2000; (6) U.S. utility patent appKcation no. {»/S23.460. attorney docket 
no. ^91.11.02, filed on 3/10/2000, whfch claimed the b&^em of the filing date of 

20 U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applteation no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefii of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791 12, filed on 2/26/1999 and U.S. provisional 
. application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 

25 U.S. utility application no. 09/511.941, attorney docket no. 25791.16,02. filed on 
2/24/2000, which claimed the tienefit of the filbig date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. uOllty patent' 
appitoatkm no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent applteation 

30 serial no. 60/137.998. attorney dpcket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteation na 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. whteh daimed the benefit of the filing date off U.S. provisk>nal applteation 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal applteation no. 60/146.203. attorney docket no. 25791.25. filed on 

35 7/29/1999: (12) U.S. provistonai application no. 60/143.039. attorney docket no. 
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25791.26. filed on 7/9^1999; (13) U.S. provisional patent appHcatlon serial no. 
60^162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U,S. proviskxwil patent applicatton no. 60/159.033, attorney docket no. ,25791 .37. 
5 filed on 10/12/1999; and (16) U.S. provlstonal patent appHcatkwi no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disckwajres of wttlch are 

incorporated herein Isy reference. 

Ttie anchoring devk» 235 Is coupled 10 the first support inemt)er 220. The 

anchoring device 235 to preferably adiapted to .be controOably coupled to the 
10 expandable tubularinember 240 and the open hole vwBbore sedhw 205. In this 
manner, the anchoring device 235 preferably controHaWy anchors the expandable 
tubular member 240 to the open hole wenbore secBon 205 to facilitate the radial 
expanston of the expandable tubular member 240 t)y the axial displacement of the 
expansion cone 230. In a preferred embodiment, the anchoring device 235 includes 
15 one or more expandable elemerits 260 that are adapted to controHaWy extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole vwllbore sectton 205. In a preferred embodiment, the 
expamtable elements 260 are actuated using fluidlc pressure. In a preferred 
embodiment, the anchoring device 235 is any one of the hydrauiically actuated 
20 packers commercially available from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expanston 
cone 230. The expandable tubular member 240 is further preferably coupled to the 
flexible coufriing element ^5. 

In a preferred embodiment, the expandable tubular member 240 further 
25 includes a lower sectton 265, an intennediate section 270. and an upper sedton 
275. In a preferred embodiment, the kjwer sectkMi 265 is coupled to the flexible 
coupling elemenl 255 In order to provide anchoring at an end portton of the 
expandable tubular member 240. In a preferred embodiment, the vi«ll thfckness of 
the tower and intennediate sections, 265 and 270, are less than the waU thickness of 
30 the upper sedton 275 In order to optimally couple the radially expanded portton of 
the expandable tubular member 240 to the wellbore casing 200 and the open hole 
weDbore sectton 205. 

In a preferred embodiment, the expandable tubular member 240 is further 
provMed substantially as disctosed In one or more of the following: (1) U.S. utility 
35 patent appltoatton serial no. 09/454.139. attorney docket no. 25791.3,02. filed on 
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12/3/1999. which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. \whk:h claimed the beneM of the filing date of U.S. provlskjnal 
5 applicatk)n no. 60/121,702. filed on 2/25/1999; (3) U.S. utBlty patent appllcatkNi 
serial no. 09/602.350, attorney docket no. 25791.8:02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.8. provision^ application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton sertei no. 09/440.338. 
attorney docket no. 25791.9:02. filed on 11/15/1999. whteh daimed the benefit of 
10 the filing date of U.d. provistonai appitoation no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appMcatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appikatton na 09(523,460, attorney docket 
no. 25791.11.02. flted on 3/10/2000. whi* daimed ttie benefit of the filing date of 
U.S. prwrtstonal appikatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
15 appllcatton no. 09^12.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed ttte b^fit of the filing dates of U.S. provistonal applicatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
20 2/24/2000. which claimed ttie benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2«6/199&; (9) U.S. utility patent 
application no. 09/588.946, attorney dlocket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of ttw filing date of U.S. provisional patent appBcation 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
25 utnity patent appBcatton no. 09/559.122. attorney docket no. 25791.23.02, fited on 
4«6/2000, whteh daimed the benefit of the fiUng date of U.S. provistonal applteatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1&99; (11) U.S. 
provisional applfcafion no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applkafion no. 60/143.039. attorney docket no. 
30 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provistonal 
sppOcatton no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provtetonal patent applfcatlon no. 60/159.033. attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
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attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The upper sealing memt)ers 245 ana coupled to the outar "surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
5 members 245 are preferably adapted to engage and flukfidy seal the Interface 
between the radially expanded expandable tubular member 240 and the weObore 
casing 200. In a preferred embodiment, the apparatus 215 Includes a plurality of 
. upper sealing members 245. 

The lower sealing members 250 are coupted to the outer surface of the 
10 upper portion 275 of the expandable tubular member 240. The tower sealing 
members 250 are prsfwaWy adapted to engage and fluldidy seal the brterfaoe 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. In a prefened embodiment, the apparatus 215 includes a 
pluraHty of lower sealing members 250. 
15 The ftoxibte coupling element 255 is coupled to the lower portion 265 of the 

expandabfe tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole welibore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
20 welibore section 205. In a preferred embodiment the flexible coupling element 255 
is a slotted tubular number. In a preferred embodiment, the flexibte coupling 
element 255 includes one or more hook elements for engaging the walls of the open 
hole welibore section 205. 

As Illustrated in FIG. 2a, the apparatus 215 Is preferably posittoned wilh the 
25 expandabfe tubular member 240 positioned In oyerlapplngrelattonwith a porflOT 
the welibore casing 200. in this manner, the radially expanded tubuter member 240 
Is coupfed to the lower portion of Vns weObore casing 200. In a preferred 
embodirnent. the upper sealing manners 245 are positfoned in opposing relation to 
the lower portton of the vrellbore casing 200 and the lower sealing menders 250 are 
30 positioned In opposing r^atkm to the.walls of the open hofe welibore section 205. In 
this manner, ttie Interfto between ti» radially expanded tubular member 240 and 
die welibore casing 200 and open hole welibore section 205 is optimally fluldidy 
sealed. 

As illustrated in FIG. 2b. the apparatus 215 is then anchored to tiie open 
35 hole welibore section 205 using the anchoring devtee 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the wails of the open hole 
wetlbore section 205. In this manner, the lower section 2B5 of the expandable 
5 tubular member 240 is removably coupled to the wails d the open hole wellbore 
section 205. 

In an aitamative embodiment, a compressible cement and/or epoxy is then 
injected Into the annular space between the unexpanded portion cS the tubular 
member 240 and the wellbore casing 100 and/or the open hole wallbore section ^ 
10 205. The compressible oenient and/or epoxy is then perrrttted to at I 

cure prtor to the initiation of the radial expansion process. In this manner, an 
annular structural support and fluldic seal is provided around the tubular member 
240. 

As illustrated In FIG. 2c, the expansion cone 230 Is then axiaOy displaced by 
IS applyirq an axial force to the second support mrnnber 225. In a prefened 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 into intimate oontect with the walls of the open hole 
wellbore section 205. 

In an alternative embodiment, as illustrated In FIG. 2d, the axial 
20 displacement of the expanston cone 230 is enhanced by injecting a pressurized 

fluldic material into the annular space between the first support member 220 and the i 
second support member 225. In this manner, an upward axial force is applied to the x,. 
lower annular face of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial ^ 
25 expansion process can be easily satisfied. 

As Mustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially e)q>anded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
fifom expandable tubular member 240 by de-pressurizing the anchoring device 235 
30 and then lifting the first support member 220 and anchoring device 235 from the 
wellbore casing 200 and the open hote wellbore section 205. 

Referring to FIGS. 3dr 3b, 3c, and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Rg. 3a, a wellbore casing 300 is positioned 
35 within a subtenranean fomnation 305. The wellbore casing 300 may be positioned in 
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any orientation fnm the vertical direction to the horizontal direction. The welltwre 
casing 300 further Includes one or more openings 310 that may have l)een the result 
of unintentional damage to the wellborB casing 300. or due to a prior perforation or 
fracturing operation performed upon the surrounding sutrterranean fomtation 305. 

5 As w«l be recognized by persons having ordinary skin in the art, the openings 310 
can adversely affect the subsequent operation and use of the \wellboiB casing 300 
unless they are sealed off. 

In a prefbned embodimenl, an apparatus 315 is utilized to seal off the 
openings 310 In the weObore casing 300. More generally, the apparatus 315 is 

10 preferably utilized to tonn or repair vnBllbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably Includes a support member 320, an expansion 

cone 325, an anchoring device 330, an expandable tubular member 335, and one or 

more seirilng members 340. 
15 The support member 320 Is preferably adapted to be coupled to a surface 

location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluldic materials and/w electrical current and/or communication 
signals from a surface location to the anchoring device 330. The support member 

20 320 may, for example, be conventional commercially available slick wre, braided 
wire, coiled tubing, or drilling stock material. 

The expanston cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expanskwi cone 325 Is axlally displaced relative to the 

25 expandable tubular member 335. In a preferred embodiment, the expansk)n cone 
325 provided substantially as disckeed m one or more of the foHowbig: (1) U.S. 
utility patent appKcathm serial no. 09/454.139, attorney docket no. 25791.3.02. filed 
on 12/3/1999. vi*»teh claimed the benefit of the filing date of U.S. provistonal patent 
applicatkm no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

30 utittty patent applteatton serial na 09/510,913. attorney docket no. 25791.7.02. fHed 
on 2/23/2000. whtah claimed the benefrt of the fifing date of U.S. provisional 
appTicatkHi no. .60/121,702. filed. on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 
claimed the benefH of the filing date of U.S. provisional application no. 60/119.611; 

35 attorney docket no. 25791 .8; (4) U.S. utility patent appUcation serial no. 09/440,338, 
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attorney docket no. 25791.9.02, filed on 11/15/1999. ^ich daimed the benefit of 
the fifing date of U.S. provisional appllcatlon.no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. proviskjnal patent appBcaBon nO. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appHcatkMi no. 09/523,460, attorney docket 
5 no. 25791,11.02. filed on 3/10/2000. which claimed the twnefit of tt» ffflng date of 
U.S. provisional apptteatlon no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appiteation no. 09/512.895, attorney, docket no. 25791.12.02. filed on 2/24/2000. 
wNch claimed the binOit of the filing dales of U.S. provistonal appllcatton no. 
60/121.641, attorney docket no. 25791.12. filed on 2«6/1999 and U.S. provisional 
10 appficatkm no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applkation no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed ttie benefit of Vno filing date of U.S. provlskmal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
15 which claimed ttw l)eneftt of the filing date of U.S; provtekinal patent appBcation 
serial no. 60/137.998. attorney docket no. 25791.17. filed pn 6/7/1999; (10) U.S. 
utmiy patent applicatlbn no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/28/2000, which claimed ttie twneflt of ttie filing date of U.S. provisfonal applicatton 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
20 provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
80/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 
applteatlon no. 60/159,039, attorney docket no. 25791.38, filed on 10/12,1999; (15) 
25 U.S. provisional patent applkation no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and. (16) U.S. provisior^al patent appHcation no. 6(V165.2», 
attorney docket no. 25791.39. Wed oh 11/12/1999. tt» dlsctosures of which are 
incorporated her^n by reference. 

The anchoring devtee 330 Is coupled to ttie support member 320 and ttie 
30 expanskm cone 325. The anchoring device 335 is preferably adapted to controllably 
coupled to ttie expandaUe tubular imrnber 335 to .ttie vvdl^ Inttiis 
manner, ttie anchoring devfce 330 preferably controllably anchors ttie expandable 
tubular member 335 to ttie wellbore casing 300 to ftidlitate ttie radial expansion of 
ttie expandable tubular member 335 by ttie axial displacement of ttie expansion 
35 cone 325. In a preferred embodiment, ttie anchoring device 330 Includes one or 
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more e)vandable elements 345 that are adapted to controllrf)ty extend fran the 
body of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided in the expandable tubular meniber 335. In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 

5 expandable tubular member 335 to the wellbore casing 300. In a preferred 
embodiment, the expandable elements 345 are pistons that are actuated using 
fluidic pressure. In a preferred embodiment, the anchoring device 330 Is any one of 
the hydrauBcally actuated anchoring devices oommerdally available from Hafflburton 
Energy Senfioes or Baker-Hu^tes. 

10 In an alternative embodiment, the expandable elements 345 are explosive 

devices that oontiollably generate a radially direded explosive force for radially 
displacing the engagement elements 350. In a preferred embodiment, the explosive 
expandable elements 345 are shaped explosive charges commercially available 

from HalHburton Energy Services. 
15 The expandable tubular member 335 is removably coupled to the expansion 

cone 325. In a preferred embodiment, the expandable tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the walls of the wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 

20 casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for biting into the surface of the wellbore casing 100. 

In a prefenBd embodiment, the expandable tubular member 335 further 
includes a lower section 355, an Intennediate section 360. and an upper secBon 
365. In a preferred embodiment, the lower section 356 includes the engagerhent 

25 device 350 in order to provide anchoring at ah end pdrtton of the expandable tubular 
member 335. In a preferred embodiment, the wal thickness of the tower and 
intermediate sedkxfis, 355 and 360. are le^ than the wall thickness of the upper 
sectkm 365 In order to optimally couple the radially expanded portion of the 
mpandaUe tubular member 335 to the weflbore casing 300. 

30 In a prefened embodinnent. the expandable tubular member 335 is further 

pravkled substantially as disdoeed in one or more of the foikiwing: (1) U:S. utility 
patent appHcatkm serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the fiBng date of U.S. provisional patent 
apptteation no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

35 utility patent applicatton serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
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on 2C3/2000. which claimed the benefit of the faing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. Wed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1 . 
5 attorney docket no. 25791.8; (4) U.S. utility patent applwatlon serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional pppltaaUon no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applteafion no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utilHy paUmt applkafion no. 09/523,460, attorney docket 
10 no. 25791.11.02, filed on 3/10/2000. wWch claimed the benefit of the fiBhg date of 
U.S. piwiskmal applicafion no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appiteation no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
whk:h dalmed the benefit of the filing dates of U.S. provlstonal application no. 
60/121,841, attorney dotket no. 25791.12. filed on 2/26/1099 and U.S. provisional 
15 appHcafion no. 60/154,047, attorney docket no. 25791.29. filed oh 9/16/1099; (8) 
U.S. utility applteafion no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. v»hteh claimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicafion no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
20 which claimed the benefit of the fifing date of U.S. provisional patent appiteation 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. vtfhich claimed the benefit of the filing date of U.S. provlstonal application 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
25 provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlstonal appiteation no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applteatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
appiteation no. 60/159.039, attorney docket na 25791.36, filed on 10/12.1999; (15) 
30 U.S. provlstonal patent appiteation no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent appiteation no. 60/165.228. 
attorney docket no. 25791.39. fited on 11/12/1999, the disctosures of whteh are 
incorporated herein by reference. 

The sealing members 340 are coupled to the outer surface of ttie upper 
35 portion 365 <rfttieexp*MJabte tubular member 335. The sealing menU)«s 340 are 
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preferably adapted to engage and fluldidy seal the Interface between the radially 
expanded expandable tubular nrwmber 335 and the weBbore casing 300. In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment, the sealing members 340 surround and isolate the 
5 opening 310. 

As illustrated in FIG. 3a, the apparatus 315 Is preferably positioned within the 
wellboi« casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. in a preferred embodiment, the apparatus 
315 includes a pluraHiy of sealing membere 340 that are positioned above and 

10. below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 opfimaMy fluidldy isolates the opening 310. 

As illustrated in FIG. 3b, ft» expandable tubuliar member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. in a preHsnad embodiment, the anchoring device 330 is pressurized 

15 and the expandable element 345 is extended frbm the anchoring device 330 and 
radiaBy displaces tlw corresponding engagement elements 350 of the expandable 
tubular merrtber 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 

the wellbore casing 300. 

20 In an alternative einbodiment, a compressible cement and/or epoxy is then 

InjwtBd into the annular space between the unexpended portion of ttie tubular 
member 335 and the v«llbore casing 300. The compressible cement and/or epoxy 
is then pennltted to at least partially cure prior to the initiation of the radial expansion 
process. In this nwnner, an annular stmctural support and fluidic seal Is provided 

25 around ttte tubular member 335. 

As Illustrated in FIG. 3o, the ^tchqring device 330 is then deactivatsd and 
the expansion cone 325 is axiaily displaced by applying an axial force to the support 

. member 320. tn a preferred en4)odbnertt. the dractivation of the anchoring devkse 
330 causes the expandable elements 345 to radlaHy retract Into the arxdioring 

30 device 330. Aitematlveiy. the expandable elements 345 are reslliently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of ttie anchming device 330. In a preferred 
embodiment, ttie ao6a\ displacement of the expansion cone 325 radially expands the 
expandable tubular menter 335 into intimate contact vim the violls of ttie wellbore 

35 casing 300. 
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As illustrated in FIG. 3d, after the expar>dable tut>ular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320, expansion cone 325, and the anchoring device 330 aiB preferably 
removed from the expanded expandable tubular member 335. 

5 In a preferred embodiment, the opening 310 in the wellbore casing 300 Is 

sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair or fonm wellbore casings, pipelines, and structured supports. 

Referring to FIG. 4, an embodirrant of a system 400 for applying an cixlal 

10 foroe to the expahs'ion cones 130, 230. and 325 includes a lifting device 405, a first 
support member 410, a shock absorber 415. and a second support member 420. in 
a preferred embodiment, the system 400 is adapted to mining the transfer of 
shodc toads, craated during the oompieition of the radial expansion of tubular 
members by the expansion cones 130. 230, and 325, to the lifting device 405. In 

15. this manner, the radial expansion of tubular members by the expansion cones 130. 
230 and 325 Is iMovided in an optimally safe manner. 

The lifttng device 405 is supported at a surface locattcm and Is coupled to the 
first support member 410. The lifting device 405 may comprise any number of 
conventional commerdalty available lifting devices suitable for manipulating tubular 

20 members within a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shod^ absorber 415. The first support member 410 may comprfee any number of 
conventional commercially available support members such as. for example, coiled 
tubing, a drill string, a wireline, brakled wire, or a slick line. 

25 The shock absort)er 415 is coupled to the first support member 410 and the 

second support member 420. The shock absorber 415 is preferably adapted to 
absort) shock loads transrtiitled frcxm the second support member 420. The shock 
absort)er 415 may be any number of conventtonal commercially available shock 
absort>ers. 

30 The second support merriber420 Is coupled to the shock absort>«r 415. The 

second support member 420 Is further preferably adapted to be coupled to one or 
more of the expansion cones 1 30, 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
device applies an axial foroe to one of the expansion cones 130, 230 and 325 in 
35 order to radially expand tubular members. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130. 230 
and 325. exit the radially expanded tubular memljers. the sudden shock loads 
generated are absorl)ed. or at least minimized, by the shock absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
5 130, 230 and 325 using the Dfling devtee 405 is provkled in an optimally safe 
manner. 

Referring to FIG. 5. an embodiment of a coupling system 500 for use m the 
expandable tubular members 140. 240. and 335 will rww be described. In a 
preferred embodiment, the system 500 includes an upper ring 505. a sealing 

10 element 510. and a toiwer ring 515. in a prefened embodiment, the upper ring 505. 
the seanng eleitwnl 510, arxl the tow«r ring 515 are provided on the outer surf^ 
of the expandable tubular members 140, 240. and 335. In this manner, ywhen the 
expandable tubular membeis 140. 240 and 335 are radially expanded, (he upper 
ring 505. the sealing element 510. and the tower ring 515 engage the Interior 

15 surface of the preexisting stmctuTB that the expandable tubular members 140. 240 
and 335 are coupled to. in a preftrred embodiment, the upper and tower rings. 505 
and 515. penetrate the Interior surface of the preexisting structure that the 
expandable tubular members 140. 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140. 240 and 335 to the preexisting structure. In a 

20 preferred embodiment, the searing element 510 is compressed into contact with the 
interior surface of the preexisting structure that the expandable tubular members 
140, 240 and 335 are coupled to in order to optimally fluWidy seal the Interface 
between the tubular members 140, 240 and 335 and the preexisting structure. 

In a preferred embodiment the upper and tower rings. 505 and 515. extend 

25 from the outer surfaces of the tubular membeis 140. 240 and 335 by a distance of 
about 1/84 to % Inches. In a preferred embodiment, the upper and lower rings. 505 
and 515. extend about V8' from the outer surfaces of the tubular membeis 140. 
240. and 335 In order to optimally engage the preexisting structojre. 

In a prefened embodbnenl. the sealing elemenl 510 extends from the outer 

30 surfaces of the tubular members 140. 240 and 335 by a distance substantially equal 

to the extension of Ihe upper and tower rings. 505 and 515, above the outer 
surfaces of the tubular members 140. 240 and 335. In a preferred embodiment, the 
sealing etement 510 Is fabricated from rubber in order to optimally fluWIdy seal an^ 

engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower. Intermediate, and upper portions of the 
tid>ular members 140, 240. and 335. 

5 Referring now to FIG. 6, a preferred embodiment of an expandable tubular 

member 600 for use in the apparatus 115, 215 and 315 wBI be described. The 
tubidar menrd)er 600 preferabty Includes a lower portion 605, an intenmediate portion 
610, and an upper portion 615. 

The lower portion 605 is coupled to the intarmediata portion 610. In a 

10. prefenned embodiment, the low«* portion 605 is further adapted to mate with the 
anchoring devices 135, 23S» and 330. In a prefen^d embodiment, the lower portion 
605 further preferably bidudes one or more slotted portions 620 for facilltating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 

15 radial^ expanded by the anchoring devices 135, 235, and 330 into contact with the 
premistiiig structure. Furthemnore, in this manner, the lower portion 605 of the 
tubular nneniber 600 is anchored to the preexisting structure pnor to the initiation of 
the radial expansion process. 

The Intermediate portion 610 is coupled to the lower portion 605 and the 

20 upper portion 61 5. In a pretend embodiment, the wall tfiicknesses of the tower and 
, intemnediate portior^, 605 and 610/ are less than the wall thickness of the upper 
portion 615 in order to facilitate the radial expansion of the tubular member 600. In 
a preferred embodiment, ttie lower and intermediate portions, 605 and 610, are 
preexpanded to mate with the expansion cone. 

25 Referririg to FIG. 7, a prefenred embodiment of an expandable tubular 

member 700 for use in the appanErtus 115,. 215 and 315 will be described. In a 
prefenred embodiment, the tubular member 700 minimizes the shodc loads created 
. upon thB completion of the radial expansion process. In a prefmad embodinnent, 
the tubular member 700 includes a lower portion 705, a tower transittonary portion 

30 710, an intenrmllate portton 715, an upper transKlonary portton 720, an upper 
portion 725. and a sealing element 730. 

Theiowerportton'705iscoupled to the tower transitionary portion 710. The 
tower portion 705 is preferably adapted to mate wilh the expansion cone and the 
anchoring device. 
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The lower transHionary portion 710 is coupled to the lower portion 705 and 
the Intermediate portion 715. In a preferred en»lxxlimenl, the lower transitionary 
portion 710 is adapted to mate with the expansion cone. In a preferred 
emlxxliment. the wall thicknesses of the lower portion 705 and the lower 
5 transitionary portion 710 are less than the wall thicknesses of the Weimedlate 
portton 715. the upper transitionary portion 720 and the upper portton 725 In order to 
optimally facilitate the radial expansion process. 

The IntennedlalB portton 715 Is coupled to the lower transitionary 

and the upper transitkinary portton 720. In a preferred emtwdhnenl, the outside 

10 ■ diameter of the Intemiedlate portton 715 Is toss than the wall thicknesses of the 

kiwer portton 705 and the upper portton 725. 

The upper transitionary portton 720 Is coupted to the intermediate portton 

715 and the upper portton 725. 

The upper portion 725 is coupted to the upper transitionary portton 720. 

15 . Tt» sealing etement 730 Is coupled to the outeide surface of the 
intemiedlate portton 715. In a preferred emlwdiment. the outside diameter of the 
sealing element 730 Is toss than or equal to the outside diameter of the lower portion 
705 and the upper portiort 725 in order to optimayy protect the sealing etement 703 
during placement of the tubular member 700 wittiln Vne preexisting structure. 

20 In a preferred embodiment, during a>e radial expansion of the tubular 

member 700 using the apparatus 115, 215 and 315, the preexpansion of ttw upper 
transitionary portion 720 and the upper portion 725 reduces the shock toads typically 
created during the end portion of the radial expanston process. In this manner, 0» 
racfial expanston process Is optimally provkted In a safe manner. Furthemiore. 

25 because ttie sealing etejrwnt 730 preferably recessed betow the surfeees of the 
tower portton 705 and tiie upper portton 725, ttie sealing etemerrt 730 is optimally 
protected from damage during the placement of the tubular member 700 within the 
preexisting structure. 

Referring to HQ. 8. a preferred embodlmmt of an expandable tubuter 

30 member 800 for use In the apparatus 115, 215 and 315 wM be described. The 
tubutor men*er 800 preferably Includes a tower portton 805, an intenfnedtete portton 
810..wid an upper portion 81 5. 

The tower portion 805 is coupled to the intermediate portion 810. In a 
preferred embodiment, ttie lower portion 805 is further adapted to mate witti the 

35 expanston cones 130, 230, 325 and tiie anchoring devices 135. 235, and 330. 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 81 5. in a preferred embodiment the wall thicknesses of the lower and 
intermediate portions. 805 and 810, are less than the wall thickness of the upper 
portion815inordertofecilitate the radial expansion of the tubular m In 

5 a preferred embodiment, the kswer and intemiediate poftk>ns, 805 and 810» are 
preexpanded to hiate with the expanston oone. 

The upper portton 815 is coupled to the intemiediatB portion 810. In a 
pr^erred embodiment, the upper portion 815 further preferably includes one or 
mors stotted portions 820 for fadiitatlng the radial expanstoh of the upper portion 

10 815 by the expansten cones 130, 230, and 325. In this ifnanner, tiie upper portion 
815 of the tubular member 800 is preferably radially expanded by the expanston 
cones 130. 230, and 3Z5 with minimal shock loads when the expansion cones 130. 
230 and 325 exit the expandabte tubular member 800. 

Referring to FIG. 0, a pref ened embodiment of a method of applying an axial 

15 force to the expansion c6ne$ 130. 230, and 325 wfll now be described. In a 
pielerred embodiment, the axial displacement of the expanskm cones 130. 230, and 
325 durmg the radial expanston process is provided by applying an axial force to the 
expanston cones 130, 230, and 325. in a preferred embodiment, the axial force 
provMed includes the applicatton of a substantially constant a)dai force for some 

20 time periods and the application of Increased axial force for other time periods in 
order to optimaliy facilrtate the radial expansicm process by minimizing the effects of 
friction. In a prefmred embodiment, the appltoation of the Increased axial force is 
provided on a periodic basis in onler to opttmaliy provide a variable contact area 
between the expanston cone and the tubular member being expanded. In an 

25 altemative embodiment, the applicatton of the increased axial force is provMed on a 
random basis in order to optimal^ provkle a variabto contact area between the 
expand cone and the tutnjlar member being expanded. In a preferred 
embodiment, the duty ^de of the applicatton of constant and increased axial forces 
rangeis from about SO/10 % to 60/40 % in order to optimally radially expand ttie 

30 tubular members. In a prefenned endxxliment, the ratio of ttie Increased axiai force 
to ttie substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 1n 
. order to optimally provide a variable contact area between ttie expanston 6one and 
the tubular member being expanded, pronrx)te more even wear of the expansion 
cone, arKl dean debris ffom the expansion cone surface. 
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Referring to FIGS. 10a to lOi, an embodiment of an apparatus and method 
for forming a wellbore casing will now be descrilwd. As IBu^ted In FIG. 10a, a 
wellbof© casing 1000 and an open hde wellbore section 1005 are' provided hi a 
8ul)terranean fomwtion 1010. The wellbore casing 1000 and open hole wellbore 
5. seclk)n 1005 rnay be orientated at any orientation ranging from the wtte 

horizontal, in a preferred embodiment, a new section of wellbore casing Is fbrrned In 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilizBd to form or repair wenbore casings, pipelines, or structural 
supports. 

10 The apparatus 1015 preferably includes a first support member 1020, a 

second support member 1025. an expansion cone 1030. an anchoring device 1035. 
an expandable tubular member 1040. one or more upper sealing membere 1045. 
one or more lower saaHng members 1050, and a flexible coupling element 1055. 

The firet support member 1020 is preferably adapted to be coupled to a 
1 5 surface locatton. The first support member 1020 Is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface locatton to the anchoring device 1035. The first support member 
1020 may. for example, be conventional commercially available slidt wire, braided 
20 vifire. coiled tubing, or drilling stock material. 

The second support member 1025 Is preferably adapted to be coupled to a 
surface locatton. The second support member 1025 is further coupled to the 
expanston cone 1030 The second support member 1025 is preferably adapted to 
pemitt the expanston cone 1030 to be axlaHy displaced relative to the first support 
25 member 1020. The second support member 1025 may, for exarhple, be 
conventional commercially available sOck wire, brakled wire, colled tubing, or drilling 
stock material. 

in an alternative embodiment, the support member 1020 Is telescoplcally 
coupled to the support member 1025. and the support member 1025 is coupled to a 
30 surfeoe support member. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expanston cone 1030 Is preferably adapted to radially expand the expandable 
tubular member 1040 when the expanston cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
35 cone 1030 Is provided substantlallyMdisctosed to one or nK)re<rf the folkiwing: (1) 
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U.S. utility patent application serial no. 09/454.139. attorney dodtet no. 25791.3.02, 
filed on 12/3/1999, wtiich claimed the t)enefit of the filing date of U.S. provisional 
patent application no. 60/111.293, attamey docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utiRty patent application serial no. 09/510,913, attorney dodcet no. 

5 25791 .7.02. filed on 2/23/2000, which claimed the twnefit of the filing date of U.S. 
provisional applic^on no. 60/121 J02. filed on 2/25/1999; (3) U.S. utility patent 
appHcation serial no. 0d^K>2.350. attorney dodcet no. 25791.8.02. filed -on 
2/10/2000, which claimed the benefit of the filing date ol U.S. provi^nal application 
no. 80/119,611. attorney dodcet no. 25791.8; (4) U.S. utility paten! application serisd 

10 no. 08/440,338, attorney doekat.no. 25791.9.02, filed on 11/15/1999, which claimed 
the benefit of ttie filing date of U.S. provistonal appiicatkm no. 60/108,558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisionai patent applicatkm no. 
60/183.546, filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. 
attorney docket no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of 

15 the filing date of U.S. proviskNial appHcatkm no. 60/124.042. filed on 3/11/1999; (7) 
U.S. utility patent appikatton no. 08/512.895. attorney docket no: 25791.1Z02. filed 
on 2/24/2000. whteh daimed the benefit the filing dates of U.S. provistonal 
application no. 60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. provisional application no. 60/154.047, attorney docket no. 25791.29, filed cm 

20 9/16/1999; (8) U.S. utility applicatton no. 09/511,941, attorney docket no. 
25791.16.02, filed on 2/24/2000. which daimed the tien^it of the filing date of U.S. 
provistonal serial no. 60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent applicatton no. 09/5S8.946. attorney docket no. 25791.17.02. 
filed on June 7. 2000, which claimed the benefit of the filing date of U.S. provisional 

25 patent applicatton serial no. 60/137^998, attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent applicatton no. 09/559.122, attorney docket no. 
25791.23.02. filed on 4/26/2000. whtoh daimed the benefit of the filing date of U.S. 
provisional, application no. 60/131.106, attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistonal appltoalton no. 60/146.203. attorney docket no. 

30 25791 .25, filed on 7/28/1999; (12) U.S. provistonal application no. 60/143,039, 
attorney docket no: 25791.26, fited on 7/9/19^9; (13) U.S. provistonal patent 
appitoatton serial no. 60/162.671, attorney docket no. 25791.27, fited on 11/1/1999; 
(14) U.S. provistonal applicatton no. 60/159.039. attorney docket no. 25791.36. fited 
on 10/12,1999; (15) U.S. provisional patent application no. 60/159,033, attomey 

35 docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165,228. attorney docket no. 25791.39, filed on 11/12/1999. the 
disclosures of wtilch are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support memt)er 1020. 
The anchoring device 1035 is preferably adapted to be controllabiy coupled to the 
expandable tubular member 1040 and the open hole weiibore section 1005. In this 
manner, the anchoring device 1035 preferably controllabiy ^anchors the expandable 
tubular membo- 1040 to the open bole weiibore section 1005 to facilitate the radial 
expansion <rf Ihe expandable tubular member 1040 by the axial displacement of the 
wqxBnsion cone 1030. 

In a preferred en^imant, the anchoring device 1035 includes oiw or more 
expandable elements 1060 that are adapted to oontrollably extend from the body of 
the anchoring device 1035 to engage boXh the flexible coupling element 1055 and 
the open hole weDbore section 1005. In a prefened embodimeitf, the expandable 
elements 1060 are actuated using fluidic pressure. 

in a preferred embocfiment. the arichoring .device 1035 further includes a 
fluid passage 1036 adapted to receive a ball plug or other similar vaiving element 
In this fitemher, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllabiy plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of ttie hydraulically actuated packers 
commerdally available from Halliburton Energy Services or Baker-Hughes, modified 
in fiwoordance with the teachings of the present disckwure. 

In a preferred embodiment, the anchoring devfces 135, 235, and 330 are 
also modified to includes a fluM passage that can be controllabiy plugged in order to 
pemtit flukiic materials to be exhausted from the arichoring devices 135. 235, and 
330. 

The expandable tubular member 1040 Is removably coupled to the 
«(pansk)n oone 1030. The expandable tubular merr^ 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a piefened embodiment, the expandable tidMlar member 1040 further 
includes a lower sectton 1065. an Intennediate sectton 1070, and an upper sedton 
1075. In a fMfened embodiment, the tower secGon 1065 is coupled to the flexibte 
coupling element 1055 In order, to provide anchoring at an end portton of the 
expandable tubular member 1040. In a preferred embodiment, the wall thickness of 
Oie tower and intennediate secttons. 1065 and 1070, are less than the wall thickness 
of Ihe iq>per sectton 1075 in order to optimally couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1005. 

In a prefOTed embodiment, the expandable tubular member 1040 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

5. patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the fiUng date of U.S. provisibnal patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12^/1998; (2) U.S. 
utility patent applteation serial.no. Q9/510.913. attorney docket no. 25791.7.02, fiied 
on 2/23G000. wNch claimed the benefit of the flUng date of U.S. provisional 

10 appfication na 60(121,702, filed on 2/25/1990; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docsket no. 25791.8.02. filed on 2/10/2000, whteh 
claimed ttie benefit of the fiTmg date of U.S. provistonal applkation no. 60/119.611. 
attorney docket na 25791.8; (4) U.S. utility patent appltoation serial no. 09M40.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, whteh claimed ttie benefit of 

15 ttie filing <tate of U.S. provistonal application no. 60/108,558, attorney dodcet no. 
25791.9, filed on 11/16.1098; (5) U.S. provistonal patent application no. 60/183.548. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

20 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of ttie filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, fited on 

25 2/24/2000. which daimed ttie benefit of ttie filing date of U.S. provtelonai serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791 .17.02, filed on June 7. 2000. 
which daimed ttie benefit of ttw fHIng date of U.S. provistonal patent applid»tion 
. serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

30 utility patent application no. 09/559.122, attorr^ docket no. 25791 23.02, fited on 
4/26/2000. whidi daimed ttie benefit of ttie filtog date of U.S. provistonai application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) lj.S. 
provistonal application no. 60/146.203. attom^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 

35 25791.26. fited on 7/9/1999; (13) U.S. provistonai patent appUcation serial no. 
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6W162.671, attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosurss of which am 
incorporated herein l)y reference. 

In a preferred emt)0din1ent, the expandaliie tubular n)eml)er 1040 is fiirthw 
provided in acoordarK» with the teacNngs of embodiments of expandable tubular 
members (descf1bed^)0va anci ilhJStratBd in FIGS. 5-8. 

The upper sealing members 1045 are coupled to the outer surface of the 
upper porlkm 1075 (tf the expandable tubular membw 1040. The upper sealing 
members 1045 are preferably adapted to engage and tluidtoiy seal the interfece 
b^ween the radially expanded expandsd>le tidftular member 1040 and the wdlbwe 
casing 1000. in a preferred embodiment, the apparatus 1015 includes a plurality of 
upper seeing members 1045. 

The tower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the «(pandabte tubular menriser 1040. The tower sealing 
iTiembers 1050 are preferably adapted to engage and fluididy seal the Interface 
between the radially expanded expandable tubular member 1040 and the open 
wellbwe secUon 1005. In a prefenred embodiment, the apparatus 1015 mdudes a 
plurality of lower sealing members 1050. 

The flexible coupling element 1055 is coupled to the lower portion 1065 of 
the expandable tubular member 1040. The flexible coupling elemerU 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 
engagement within the vwills of the open bote wellbore sedton 1005. In tWs 
manner, the tower portton 1065 of the expandabte tubular member 1040 is coupled 
to the walls of the open hole weflbore section 1005. In a prefened embodiment, the 
flexilrie coupling etemsnt 1055 is a 8J<med tubular. menA^er. In a preferred 
ernbodintent. the flexible coupling element 1055 hdudes one or more hook 
elemente for engaging the walls of the open bote wellbore section 1005. 

As illustrated in FIG. 10a, the apparatus 1015 is preferably posittoned with 
the expandabte tobular member 1040 posittoned in overlapping relation with a 
portton of the wellbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the lower portton of the wellbore casing 1000. In a 
planed embodiment, the upper sealing mmbers 1 045 are posittoned in opposing 
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relation to the lower portion of the weHbore casing 1000 and the lower sealing 
members 1050 are positioned In opposing relation to the walls of the open hole 
weOixm section 1005. In ttib manner, the Interface between the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole w^lbore section 
1005 Is optimally fluidicly sealed. 

As illustrated in FIG. 10b, in a prefened embodiment, a quantity of a non- 
haidenaUe fluldlc material Is then icijected Into and then out of the apparatus 1015. 
In a preferred embodiment, the non-hardenabie material is discharged, from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenable fluldlc 
material may be any number of convenllonal commercially available fluldlc materials 
such as, for example, drilling mud. 

As Illustrated In FIG. 10c in a preferred embodlnjent, a quantity of a 
hardenable fluldlc sealing material Is . then ii^jected into and out of the apparatus 
1015. In a preferred embodiment, the hardenable fluldlc sealing material Is 
exhausted from the apparatus 1015 using the valvpable flow passage 1065. In a 
preferred embodiment, the hardanable fluldlc sealing material Is perniltted to 
completely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fluldic sealing material may be any 
number of conventional commercially available materials such as, for example, 
cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
element Is provided around the radially expanded tubular member 1040. 

As illustrated In FIG. 10d, In a preferred embodiment, another quantity of a 
non-hardenable fluldic nraterial is then injected toto and put of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 
blocking device. Is placed into the non-harderiable fluid material. In a preferred 
embodiment, the ball plug 1080 then seats In and seals off the valveable fluid 
passage 1065. In this manner, the anchoring device 1035 Is then pressurized to 
anchor the tubular member 1040 to the open hole wellbore section 1005. 

In an altematlve embodiment, the valveable fluid passage 1065 Includes a 
remote or pressure activated valve for sealing off fte valveable fluid passage 1065. 

As Illustrated In FIG. lOe. In a preferred embodiment, the apparatus 1015 Is 
then anchored to the open hole vmXibore section 1005 using the anchoring device 
1035. In a pr^erred embodiment, the widwring device 1035 is pressurteed and the 
expandable elerpent 1060 Is radially extended from the anchoring device 1035 
causing the flexible coupUrig element 1055 to radially expand into intimate contact 
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with the walte of the open hole weUt)ore section 1005. In this manner, the lower 
section 1065 of the expandal)Ie tubular memt)er .1040 is removably coupled to the 
wans (rf the open hole weObore section 1005. 

As Illustrated In FIG. lOf, the expansion cone 1030 Is then axlally displaced 
by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubuter member 1040 Into inUmate contact with the walls of the open 
hole wallbore section 1005. 

in en altentative embcidiment. as illustrated In FIG. lOg, the »dal 
displacement of the expansion cone 1030 is enhanced by ir^ng a pressurized 
fluidic material Into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force \s applied 
to the lower annular face of the expansion oohe 1030 using the fnessurized fluidic 
material, m tTds manner, a tempwary need for increased axial force during the 
radial expand process can be easily satisfied. 

In a prefeired embodiment, the hardeinable fluidic sealing material is then 
pemtHted to at least partial cure. 

As Illustrated in FIGS. 10h and 101, after the expandable tubular riiember 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
<to\nce 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hole wellbore section 1005. 

In a preferred embodiment, the resulting new section of wellbore casing 
includes the radially expanded ttrtniiar member 1040 and the outer anradar layer of 
the cured fluidic sealing material. In this manrwr, a new section of weMbore casing 
Js optimally^ provided. More generally, the apparatus 1015 is used to fonn and/or 
. repair wellbore casings, pipelines, and structural supports. 

Referring to FIQS. lia to 11g. ah ^tentative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisUng stnKlure 
will now be described, fteferring to Fig. 11a. a wellbore casing 1100 is positioned 
within a subterranean fonnation 1105. The weilbore casing 1100 may be positioned 
in any orientetlon from the verttesri direction to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
resiit of unintentianal damage to the vrellbore casing 1100, or due to a prior 
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perforation or fracturing operation performed upon the surrounding subtenranean 
formation 1 105. As will be recognized by persons having ordinary skill in the art, the 
openings 1110 can adversely affect the subsequent operation and use of the 
vvetttx>re casing 1 100 unless they are sealed off. 
5 In a prefened embodiment an apparatus 1115 is utilized to seal off the 

openings 1110 in the weilbore casing 1100. More generally, the apparatus 1115 is 
preferably utilized to form or repair weObore casings, pipelines, or stnictural 
supports. 

The apparatus il15 preferably includes a first support member 1120. a 
10 ' second supped member 1 125. an expar^sion cone 1 1 30. an anchoring device 1 135, 
and expandable fibular member 1 140, and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support nnember 1 120 Is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
15 pressitfized fluidic materials and/or electrical current and/or corrmunication signals 
from a suifeoe locatlcm to the anchoring device 1135. The first support member 
1120 preferably has a substantially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventbnal 
commerdaBy available slick wire, braided wire, coiled tubing, or drilling stodc 
20 material. 

The second suppwt member 1 125 is preferably adapted to be coupled to a 
surface location. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support member 1125 is preferably adapted to 
permit the expansion cone 1130 to be axlaliy displaced relative to the first support 
25 member 1120. The second support meniber 1125 may, for exampte. be 
conventional commercially availabte slick wire, braUed wire, coiied tubing, or drilling 
stock material. 

In a preferred embodiment, me first suf^ort member .1120 is coupled to a 
surface location by a sUp joint and/or sikling sleeve apparatus that is conoentricalty 
30 coupled tothe second support member 1125. . 

The expansion cone 1130 is coupled to the second support member 1 125. 
The expanston cone 1130 is preferably adapted to radially expand the expandable 
tubular member 1140 when the expansion cone 1130 Is axially displaced relative to 
the expandable tubular member 1140. In a prefened embodiment, the expanston 
35 cone 1 130 is provided substentiaily as disclosed in one or mora of the following: (1) 
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U.S. utility patent application serial no. 09/454.139. attorney docket no. 25791.3.02. 
filed on 12/3/1999, which claimed the benem of the filing date of U.S. provisional 
patent applkaUon no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1 W8; 
(2) U.S. utaity patent application serial no. 09/510,913, attorney docket no. 
5 25791 .7.02, filed on 2/23/2000. whteh dainied the benefit of the filing date of U.S. 
provisional appllcatkxi no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
applteatkm serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000. whtoh dalined the benefit of the fiHng date of U.S. provistonal appHcation 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. uHlity patent applicatton serial 
10 no. 09W40.338. attorney docket no. 25791.9.0^ filed on 1 1/15/1999. virtilch claimed 
the benefit of the filing date of U.S. provWonal appBcalion no. 60/108,558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. prowbtonal patent applteatkm no. 
60/183.546, filed on 2/18/2000; (6) U.S. utility patent appllcalton no. 09/523,480, 
attorney docket no. 25791.11.02. filed on 3/10/2000. whteh daifned the benefit of 
1 5 the filing date of U.S. provlsional applteatton no. 60/124.042, filed on 3/1 1/1 999; (7) 
U.S. utility patent applicatton no. 09/512.895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, whteh claimed the benefit of the filing dates of U.S. provisional 
applicatton no. 60/121.841. attorney docket no' 25791.12. filed on 2/26/1999 and 
U.S. provisional application no; 60/154.047, attorney docket no. 25791.29, filed on 
20 9/16/1999; (8) U.S. uHlity applicatton no. 09/511.941, attorney dodcet no. 
25791.16.02, filed on 2/24/2000, which claimed the benefit of tiie filing date of U.S. 
provistonal serial no. 60/121.907, attorney docket no. 26791.16, fited on 2/26/1999; 
(9) U,S. utility patent applteatlon no. 09/588.946. attorney docket no. 25791.17.02, 
filed on June 7, 2000, which claimed the benefltof the filing date of U.S. provistonal 
25 patent applteatton serial no. 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent applkatton no. 09/559.122, attorney docket no. 
25791.23.02. filed on 4/26/2000. v»hteh claimed ttie benefit of tt» filing date of U.S. 
provistonal applteatton no. 60/131.106, attorney docket no. 25791.23. fited on 
4/26/1999; (11) U.S; provistonal applicatton no. 60/146,263. attorney docket no. 
30 25791.25. fited on 7/29/1 999i (12) U.S. pTOVlstonai appHcatton no. 60/143.039. 
attorney docket no. 25791.26. fited on 7/9/1999; (13) U.S. provisional patent 
t^cafion serial no. 60/162.671. attorn^ docket no. 25791.27. fited on 11/1/1999; 
(14) U.S. provisional application no. 60/159.039. attorney docket no. 25791.36, fited 
on 10/12,1999; (15) U.S. provisional patent aw>licatlon no. 60/159,033, attorney 
35 docket no. 25791.37. fited on 10/12/1999; and (16) U.S. provisional patent 
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appication no. 60/165,228. attorney docket no. 25791.39, filed on ,11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 is coupled to the first support member 1120. 
The anchoring device 1135 is preferably adapted to be controUably coupled to the 
5 expandable tubular member 1 140 and the wellbore casfing 1 1 00. In this manner, the 
anchoring device 1135 preferably controilably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to fedlitate the radial expansion of the 
expandable tubular member 1140 by the axial dispiaoenrmnt of the e)9>ansion cone 
1130. In a piBferred endxxUment, the anchoring device 1 135 includes one or more 
10. expandable elements 1 150 that are adapted to controilably extend from the body of 
the anchoring device 1135 to engage both the expandable tid>ular member 1140 
and the wellbdre casing 1 100. In a prefsnnBd embodiment, the expandable elements 
1150 are actuated using fluidic pressure. In a prefened embodiment, the anchoring 
device 1 135 is any one of the hydrauHcally actuated packers oommerctally available 
15 from Halliburton Energy Servtoes or Baker-Hughes modified In accordance with the 
teacMngs of the present disclosure. 

The. expandable faibular member 1140 is removatrfy coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elenrwnt$ 1 150 of the anchoring 
20 devfce 1135. In a prefened embodiment, the expandable tubular member 1140 
inckides one or more anchoring windows 1155 for permitting the expandable 
elemente 1150 of ttie anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a prefened embodiment, the expandable tubular member 1140 further 
25 includes a kiwer section 1160, an Interrnediate sectton 1165, and an upper sectk>n 
1170. In a preferred embodiment, the k)wer section 1160 reste upon and is 
supported by the expanston cone 1130. In a preferred errrtxxtlment, the 
. intemiediate sedten 1165 includes (he anchoring windows 1155 In order to provMe 
anchoring at an intermediate portton of the expandabte tubular membw 1 140. 
30 In a preferred embodiment, the expandabte tubutar member 1140 is further 

prtyvkied substantially as disctosed in one or mors of the fblkiwing: (1) U.S. utility 
patent appiteation serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of ttie filing date of U.S. provisIonsJ patent 
applicatton no. 60/111.293, attorney docket no. 25791.3, fited on 12/7/1998; (2) U.S. 
35 utiny patent appfication serial ho. 09/510.913, attorney docket no. 25791.7.02, filed 
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on 2/23/2000, which claimed the beneW of the filing date of U.S. provisional 
application no. 60/121.702. Wed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the t)enem of the filing date of U.S. provisional applicatton no. 60/119,611. 
S attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02; filed on 11/15/1999. whteh clalrwd the benefit of 
the tying date of U.S. provisional applicatton no. 60/108,558. attorney docket na 
25791.9, filed on 11/16.1998; (5) U.S. provlskmal patent applicatton no. 60/183,546, 
faed on 2/18/2000; (6) U.S. utility paterit applicatton no. 09/523,460. attorney docket 
10 na 25791.11.02. fBed on 3/10/2000. which claimed the benefit of the fWng date of 
U.S. provlstonal applicatton no. 60/124.042. Wed on 3/11/1909; (7) U.S. utility patent 
applicatton no. 09«12.895. attorney docket no. 25791.12.02. fited on 2G4«000. 
which claimed the benefit of the flHng dates of U.S. provlstonal appHcation no. 
60/121,841. attorney docket no. 25791.12. flted on 2«6/1999 and U.S. provisional 
15 aMittcatton no. 60/154.047. attorney docket no. 25701.29, filed on 9/16/1999; (8) 
U.S. utility application no: 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791 .17.02. filed on June 7, 2000. 
20 whtah claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provlstonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
25 provlstonal application no. 60/146.203. attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provisional appltoatlon no. 60/143.039, attmney docket no. 
25791.26, fited on 7/9/1899; (13) U.S. provlstonal patent applicatton serial no. 
60/162.671 . attorney docket no. 25791.27. flted on 1 1/1/199^ (14) U.S. provfelonal 
appltoatton no. 60/159,039, attorney docket na 25791 .36, flted on 10/12,1999; (15) 
30 U.S. provlstonal patent appltoatlon na 60/t59.033. attorney docket no. 25791.37. 
flted on 10/12/1999; land (16) U.S. provtetonal patent application no. 60/165,228. 
attorney docket no. 25701.39. filed on 11/12/1999. the disctosures of which are 
tooorporated herein by reference. 

The sealing members 1145 are coupted to the outer surface of the 
35 expandabto tubuter rnember 1140. The sealing members 1145 are preferably 
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adapted to engage and fluididy seal the interface t)etM«en the radially expanded 
expandat)le tubular member 1140 and the wellbore casing 1100. In a prefened 
embodiment, the apparatus 1115 includes a plurality of sealing members 1 145. In a ^ 
preferred embodbnent the seaBng members 1 145 surround and isolate the opening 

5 1110. . , ^ 

As illustrated in FIG. 1 la. the apparatus 11 15 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 posWonsd in ^ 
opposing relation to the opening 1110. in a preferred embodimmt. the apparatus 
1115 hdudes a plurality of seaHng members 1145 that are positioned above and ^ 

10 below the opening 1110. In this manner, the radial expansion of the expandable 

tubular mend>er 1 140 optimally fhjldiciy isolates the opening 1 1 10. 

As Hbstrated in fIg. lib. the apparatie 1115 is then anchored to. the 

weUbme casing 1100 using the anchoring device 1135. in a prefiened embodiment. 

the anchoring device 1135 is pressurized and the expandable element 1150 is 
15 extended from the anchoring device 1135 through the corresponding anchoring 

window 1155 in Ihe expandable tubular member 1140 into intimate contact with the 

wellbore casing 1100; In this manner, thd nitermediate section 1165 of the 
expandariale tubidar member 1 140 Is removably coupled to the wellbore casing 1 100. -» 
In an alternative embodiment, a compressible pement and/or epoxy is then 

20 injeded into at least a portion of the annular space between the unexpanded portion 
of the tubular member 1140 and the wellbore casing 1100. The compressible 
cement and/or epoxy is then pennltted to at least partially cure prior to the inltlatioh 
of the racRal expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tidHilar member 1140. ^ 

25 As illustrated in FIG. 11c, in a preferred embodiment, the expansion cone 

1130 Is then axiaily dispiaoed by applying an axial force to the second support _^ 
member 1125. In a preferred embodbnent, the axial disfriacement of the expansion 
oone 1130 radially ncpands the iow«- section 1160 of the dependable tiiiular ; 
member 1140 into Intimate contad with the walls of the wellbore or the welbore 

30 cadngllOO. 

As iVuslreted in FIG. 1 1d. in a preferred embodiment, the axial displacement 1 
of the expansion cone 1 130 is. stopped once the expansion cone 1 130 contacts the 
lower portion of the anchoring disvioe 1 135. 
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As illustrated in FIG. lie. In a preferred emtxKiiment, the anchoring device 
1135 is then deooupted from the wellbone casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f, in a preferred embodiment, ttie axid dispisnement 
of the expareion cone 1130 is then resumed. In a prefwred embodiment, the 
anchoring device 1135 is also axial displaoed. In this manner, the tower section 
1160 of the expandable tubular member 1140 Is self-«nchored to the weittxra 
casing 1100. In a prefened embodiment, the lower section 1160 of th6 expandable 
tubular member 1140 includes one or more outer rings or other coupling menders 
to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wefflKMB casing 1 100. 

As illustrated In FIOS; 11g. after the expandable tubular member 1140 has 
been comfHetely radidPy expanded by the axial displacement of the expansion cone 
1130. the 1110 in the wellbore casing ilOO is sealed off by the radially expanded 
tubular member 1140. In this manner, repairs to the wellbore casing 1100 are 
opfimaHy provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and stmctural supports. In a prefen^d embodiment, the 
iiraide diameter of the radially expanded tubular member 1140 is substanttalty 
constant. 

Referring to FIGS. 12a to 12d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 12a, a wellbore casing 1200 is positioned 
within a subterranean fonnatlon 1205. The wellbore casing IMO may be positioned 
in any orientation firom the vertical direction to the horizontal direction. The wellbore 
casing 1200 further indudes one or more openings 1210 that may have beien the 
result of unintentional damage to the wellbpre casing t200, or due to a prior 
pertorsdton or fracturing operation performed upon the surrounding subterranean 
(bmiation 1205. As will be recogrrized by persons having ordinary skill in the art. the 
operrings 1210 can adversely aftect the sid>sequent operatton arKj use of the 
weHbore casbig 1200 unless th^ are sealed off. 

in a preferred embodiment, an apparatus 1215 Is utilized to seal off the 
openings 1210 In the wellbore casing 1200. More generally, the apparatus 1215 Is 
preterably utilized to form or repair weHbore casings, pipelines, or structural 
supports. 
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The apparatus 1215 preferably includes a support member 1220. an 
expandable expansion obne 1225. an expandable tabular member 1235. and w\e or 
more sealing members 1240. 

Tlie support nrtember 1220 is preferably adapted to be coupled to a surfece 
S location. The support memt»r 1220 is further coupled to the expandable expanslori 
cone 1225. The support member 320 is pr^erabiy adapted to convey pressurized 
fliddic materials andAx tfedricd cunmt and/or cormnunlcation signals from a 
suffece locaticm to the expandable expansion cone. The support member ^220 
may. for example, be oonri/entional commeicialiy avaite^ slick wire, braided wire. 
10 coiled tubing, or drinbig stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1236 when the expand^Ie expansion pone 
1225 is axiaily displaoed relafiv« to the e)g>andable tubular member 1235. The 
15 expandable expanston cone 1225 is further preferably adapted to radially expand at 
least a portkm of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is controllabiy radially expanded. The expandable expansion 
cone 1225 may be any number of conventional commercially available radially 
expandable expansion cones. In a preferred embodiment, the expandable 
20 expansion cone 1225 is provided substantially as disclosed In U.S. Patent No. 
5,348,095, the disclosure of which is incorporated herein by reference. 

In a preferred embodiment, the expansion cone 1225 is further provided 
substantially as disdosed in one or more of the following: (1) U.S. utility patent 
appUcation serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
25 12/3/1999. which d^med the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/11 1 ,293. attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent appHcation serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, whteh claimed the benefit of the fiUng date of U.S. provistonal 
applkation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applkatton 
30 serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000. whidi 
dabned the benefit of the filing date of U.S. provisional applicatton no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, vtrhich daimed the benefit of 
the fiHng date of U.S. provistonal applicatton no. 60/108,558, attorney docket no. 
35 25roi.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
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r- . filed on 2A1 8/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 

no. 25791.11.02. filed on 3/10/2000, vvhich daimed the benefit of the filing date of 

r- U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 

! application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 

P 5. votiteh claimed the benelH of the fiUng dates of U.S. provisional application no. 

60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

^ appBcation no. 60/154,047, attorney docket no, 25701.29, filed on 9/16/1999; (8) 

U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which daimed the ben^ of the filing date of U.S. pravbk)nd serial no. 

r 10 60/121 ,907, atiomey docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 

^flcation no. 09/588.948. attorney docket no. 25791.17.02, filed on June 7, 2000. 

^ whteh claimed the benefit of the flHng date of U.S. provlstonal patent appBcation 

serial no. 60/137.998. attorney docket ho. 25791.17. filed on 6/7/1999; (10) U.S. 

'~ Utility patent appiteation no. 09/559i122. attorney dopkcrt no. 25791.23.02. filed on 

IS 4^26/2000. vvhteh claimed the benefit of the filing data of U.S.provisk)nal appiteation 
no. 60/131.106. atiomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. atiomey docket na 25791.25. filed on 
7/28/1999; (12) U;S. provlstonal appncattoft no. 80/143.039. attorney docket no. 
25791.26. fitod on 7/9/1999; (13) U.S. provisional patent application serial no. 

r 20 60/162,671, attorney docket no. 25701:27. filed on 11/1/1999; (14) U.S. provlsionai 

application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (IS) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

^ attorney docket no. 25791.39, filed on 11/12/1999. ttie disctosures of virtiich are 

25 incorporated herein by reference. * 

The expandable . tubular member 1235 is rdtiftovabiy coupled to the 
expansion cone 1225. In a prefened embodiment, Oie expands We tubitermember 
1235 includes one or more engagement devioos 1250 that are adapted to couple 

^ wfth and penetrate ttie wellbore casing 1200. In this manner, ttie expandsMe 

30 tubular member 1235 is optimally coupled to the weHbore casing 1200. in a 
f preened embodiment, the engagement devtees 1^ Indude teeti) for biting into 

the surface of the wellbore casing 1200. 

Ih a preferred embodiment, the expandid)le tubular member 1235 further 
indudds a tower section 1255. an intennediate section 1260, and an upper section 
r 35 1265. In a prtferred embodinrient. ttie tower section 1255 indudes the engagemoit 
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devices 1250 in order to provide artchorihg at an end portlcm of the expandable 
tubular member 1235. In a preferred embodiment, the vi^ll thickness of the lower 
and Intennediate sections, 1255 and 1260, are less than the wall thidtness of the 
upper section 1265 in order to optimally facflitate the radial expansion of the lower 
5 and intermediate sections, 1255 and 1^0, of the expandable tubular member 1235. 
In an attemative embodiment, the lower section 1255 of the mpandabie tubular 
meihber 1235 is slotted in order to optimeriiy facilitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

10 In a preferred embodiment, the expandable tubular member 1235 Is further 

provided sul^ntialiy as disclosed in one or more of the following: (1) U.S. utHity 
patent application serial no. 08/454,139. attorney docket no. 25791.3.02. filed on 
12^1999. which claimed the benefit of the filing date of U.S. provisiqnai patent 
application no. 60/1 11,293, attorney docket no. 25791.3. fited on 12/7/1998; (2) U.S. 

15 utility patent appicaton sertel no. 09/510,913. attorney dockdt no. 25791,7.02, fited 
on 2/23/2000. iwhich claimed the benefit of the filing date of U.S. provisional 
applicatkxi no. 60/121,702. fited on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, fited on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 

20 attorney dodtet no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket ho. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, fited on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

25 no. 25791 .1 1 .02, fited on 3/10/2000. which dalmed the benefit of the filing date of 
U.S. provisional applteation no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docKei no. 25791.12.02, fited on 2/24/2000. 
which claimed the benefit of ttie ffflng dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, fited on 2/26/1999 and U.S. pravistonal 

30 appHcaUon no. 60/154.047, attorney docket no. 25791.29, fited on 9/16/1999; (8) 
U.a utility applteation no. 09/511,941, attorney docket no. 25791.16.02, fited on 
2/24/2000, whteh claimed the beiiefit of the filing d^ of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09^,946, attorney docket no. 25791.17.02. filed on June 7. 2000, 

35 whteh cteimed the benefit of the filing date of U.S. provistonai patent application 
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serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicafion no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the t)enefrt of the filing date of U.S. provisional appiicatton 
na 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
5 provisional appficatton no. 60/146,203. attoniey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applk^Hon no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistpnal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 

10 U.S. provisional patent appiteatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the ,dteck)suiB8 of whtoh are 
incorporated herein tyy reference. 

The sealing members 1240 are preferably coupled to ttie outer surface of the 

15. upper portton 1%5 of ttie expandable tubutar nrmmber 1235. The sealing members 
1240 are preferably adapted to mgage and fluididy seal the interface between ttie 
radially expanded expandable tajbular member 1235 and tt>e wellbore casing 1200. 
In a preferred embodiment, the apparatus 1215 includes a plurality of sealing 
mmbers 1240. In a preferred embodiment, ttie sealing members 1240 sunround 

20 and isolate ttie opiening 1210. 

As illustrated in FIQ. 12a. ttie apparatus 1215 is preferably positioned wittiin 
ttie wellbore casing 1200 witti ttie expandable ttibular member 1235 positioned in 
opposing relation to ttie opening 1210. In a prefienred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 ttiat are positioned above and 

25 betow the opening 1210. In ttlis manner, the radial expanston of ttie expandsd>le 
tubular member 1235 optimally fluUkdy Isolates ttie opening 1 210. 

As illustrated in FIG. 12b. ttie expandable tubular member 1235 of ttie 
apparatus 1215 is ttien anchored to ttie wetibore casing 1200 by expandlrig ttie 
expandable expansion cone 1225 Into contact wtth ttie tower section 1255 of ttie 

30 expandable tubular member 1235. In a prefenred embodiment, ttie kywer section 
1255 of ttie e)q>andable tubular member 1235 Is radially expanded into intimate 
contact wtth ttie wellbore casing 1200. In a prefenred embodiment ttie engagement 
devices 1250 are ttiereby coupled to. and at least partially penetrate into, ttie 
well)ore casing 1200. in ttiis manner, ttie lower section 1255 of ttie expandable 

35 tubiiar member 1235 is optimally coupled to ttie wellbore casing 1200. 

57 



In an alternative embodiment a compressible cenient and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible cement and/or 
epoxy may then be pemiitted to at least partially cure prior to the initiation of the 

5 radial expansion process. In this manner, an annular structural support and fliddic 
seal is provided around the tubular member 1235. 

As illustrated in FIG. 12c. the expemlabie expansion cone 1225 is then 
axially displaced by applying an axial force to the support member 1220. In a 
prefaired embodiment, the axial displaoement of the exparision cone 1225 radially 

10 expands the expandabto tubular in«Td>er 1235 into bitlinate contact vvith the vra^ 

the wellbore casing 1200. 

As illustrated in RG. IIM. in a preened embodiment, aftar the expandable 
tubular member 1 235 has been radially expanded by the axial displaoement of the 
expandable axpansion cone 1235. the opening 1210 in the wellbore casing 1200 is 

15 sealed off by the radial^ expanded tujMilarmember.1235. In this ntanner, repairs to 
the weBbore casing 1200 are opMmaHy provided. More generally, the apparatus 
1215 is used tarepair orform w^bore casings, p^lines. and structural supports. 

fReferring to FIGS. 13a to 13d. an altemattve embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 

20 wm now be described. Referring to Fig. 13a. a wellbore casing 1300 is positioned 
witNn a subterranean formation 1305. The weUbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1300 further indudes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300. or due to a prior 

25 perforatton or fracturing operation perfomwd upon the surrounding subterranean 
fonnation 1305. As will be recognized by persons having ordinary sKili in the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
welbore casing 1300 unless th^ are sealed off. 

In a preferred embodiment, an apparatus 1315 Is utilized to seal off the 

30 openings 1310 in the weBboiB casing 1300. More generally, the apparatus 1315 Is 
preferably uUHzed to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support w&mber 1320. an 
«(pansion cone 1«5. an expandable tutHJiar member 1335, a heater 1340. and one 
35 or more sealing mambws 1345. 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support member 1320 is further coupled to the expansion cor» 1325. 
The support member 1320 is preferably adapted to convey pressurized fluldic 
materials and/or electrical current and/or communication signals from a surface 
5 location to the expanston cone 1325 and heater 1340. The support member 1320 
may. for example, be omvwtional commercially available sBck wire, braided wire, 
coiled tubing, or drilling stock material. 

The expansion oone 1325 is coupled to the support member 1320. The 
expansion oone 1325 is preferably adapted to radially expand the expandable 
1Q tubular membw 1335 v*en the expansion oone 1325 is axiallydtepliaced relative to 
the expandable tubular member 1335. The expansion oone 1325 may be any 
number of conventional ownmerdaily available expansion cones. 

In a preferred enibodinrwnt. the expansion cone 1325 is furfter provided 
substantially as disclosed In one or more of the following: (1) U.S. utility patent 
15 appflcaOon serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appTicatlon ho. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utilily patent application serial no. 09/510.913, attorney docket no. 25791 .7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
20 appHcatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appBcation 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,811, 
attorney docket no. 25791 .8; (4) U.S. utility patent appUcation serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15M999. which claimed the benefit of 
25 the filing date of US. provlslbnal application no. 60/108,558. attorney docket no. 
2S791.9, filed on 11/16.1998; <5) U.S. provisional patent appOcaton no. 60/183,546. 
filed on 2/i 8/2000; (6) U A utlli^ patent applteatton no. 09^523,460, attorney docket 
. no. 25791.1 1 .02. filed dn 3/10/2000, whksh claimed the benefit of the filing date of 
U.S. provistonal applcaHon no. 60/124.042. fited on 3/1 1/1999; (T) U.S. utility patent 
30 appBcation no. 09«12,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whk:h claimed the benefit of the fiDng dates of U.S. provisional appiicatkxi no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02, filed on 
35 2/24/2(X)0, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which daimed the t)enefR of the filing date of U.S. provisional patent applicatnn 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4^6/2000, which claimed the benefit of the filing date of U.S. proviskinal applteation 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatkm no. 60/146.203, attorney docket no. 25791.25. fHed on . 
7^/1999; (12) U.S. jwo^nal applcalion na 60/143,039. attorney docket. rx>. 
10 25791.26, filed on 7/9/1999; (13) U.S. prwistonal patent applkatton serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appllcatton no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonai patent appHcatkm no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proviSkmal patent applteation no. 60/165,228. 
1& attorney docket no. 25791.39, filed on 11/12/1999, ttie dtedpsures of which are 
inoorporated herein t>y ref^noe. 

The expandable tubular mmb&r 1335 is removably coupled to ttie 
mpanston oime 1325. In a preferred embod'anent, ttte expandable tubular member 
1335 includes one or more engagement devices 1350 ttiat are adapted to couple 
20 witti and penetrate ttw wellbore casing 1300. In ttils manner, ttie expand^le 
tid>ular member 1335 is optimally coupled to ttie wellbore casing 1300. In a 
preferred embodiment, ttw engagement devices 1350 Include teetti for biting Into 
ttie surface of ttie wellbore casing 1300. 

In a preferred embodiment, the expandable tubular member 1335 further 
25 includes a lower section 1355, an intennedlate section 1360, and an upper sectton 
1%5. In a preferred embodiment, tt^ hswersedton 1355 includes ttie engagement 
devtees 1350 In ordw to provkle anchoring at an end portion of ttie expandable 
tubular member 1335. In a preferred ernbodiment, ttie wall ttitokness of ttie tower 
and Intemtiedlate sections. 1355 and 1360. arb less tttan ttie wall ttitekness of ttie 
30 upper sedton 1365 In order to opttmallyfecilltato ttie radial wcpanston of ttie tower 

and intermediate sedtons. 1355 and 1360, of ttte expandable tubular member 1335. 

In a preferred embodbiient. ttie lower sedton 1355 of ttie expandable tubular 
member 1335 indudes one or more shape memory metal Inserts 1370. In a 
preferred onnbodiment. the Inserts 1370 are adapted to radially expand ttie lower 
35 sedton 1355 of ttie expandable tubular member 1335 into intbnate contad witti ttie 
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r weDbore casing 1300 when heated by the heater 1340. The shape memory metal 

Inserts 1370 may be ^ricated from any number of conventional commerdatly 
r~ available shape memory alloys sudi as, for example, NiTI or NitlNOL using 

conventional fonning processes such as, for example, those described In U.S. 
n 5 Patent Nos. 5.312,152, 5,344,506, and 5.718,531, the dtedosures of virtilch are 

inco{i>orBted herein by reference. In this manner, the shape memory m^l inserts 
r- 1370 preferably radially expand the lower section 1355 of the expandable tubular 

memb«- 1335 when the Inserts 1370 are heated to a temperature abo«e thefer 
^ transforination temperature using the heater 1340. In a prefened embodiment, the 

10 trensfiDrrnatioritemperalureofthe inserts 1370 ranges from ab^ 
_ In a preferred embodiment, the material cornposttion of the lower 

expandable tubular member 1335 Is further selected to maximize the radial 
expansion of the lower section 1355 during the transforination 
^ In a preferred embodiment, ttte insets 1370 sue posltior«d witNn one 

15 fiioie corresponding recesses 1375 provided In the lower section 1365 of the 
r expandable tubutar member 1335. ARematlvely. the Inserts 1370 are completBly 

oonbrined within the lower secton 1 355 of the expandable tubular member 1 335. 
f~ In a prefen«d embodiment, the e^qiendabie tubuter member 1 335 is further 

pro\^ded substantially as disclosed In one or more of the following: (1) U.S. utility 
20 patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 .293. attorney docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, Hied 
on 2«3/2000, which dalmed ttie benefit of ttie filing date of U.S. provisional 
25 application no. 60/121.702, filed on 2/25/1999: (3) U.S. utility patent application 
^ serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. viWch 

' claimed the benefit of Oie filing date of U.S. provisional application no. 60/119.611. 

attorney docket no. 25791 .8; (4) US. utility patent appHcation serial no. 09/440.338. 
^ attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed ttie benefit of 

30 the fliind date of U.S. provistonai application no. 60/108.558. attorney docket no. 
r 25791 .9. filed on 11/16.1698; (5) U.S.provisk)nal patent application no. 60/183.546. 

filed on 2/18/2000: (6) U.S. utility patent ap|4k»tion no. (»^3.460, attorney docket 
r no. 25791.11.Q2, filed on 3/10/2000, whtah claimed ttie benefit of ttw filing date of 

U.S. provisional application no. 60/124.042, filed on 3/11/1999: (7) U.S. utility patent 
r 35 applteaflon no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
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which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29, fUed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

5 2/24/2000, which claimed the benefit of the filing date of U.S. provisnnal serial no. 
60/121,907, attorney docket r». 25791.16, filed on 2«6/1999: (9) U.S. utility patent 
applicatton no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
whki) claimed the benefit of the filing dale of U.S. provisional patent appltoatkm 
serial no. 60/137,998. attorney docket no.. 25791.17. filed on 6/7/1999; (10) U.S. 

10. UtHHy patent appHcatkm no. 09/559,122. attorney docket no, 25791.23.02, filed on 
4/28/2000, Which Claimed the benefil of the filing date of U.S. provlstonal application 
no. 60/131,106. attorney docket no. 25791.23, filad on 4/26/1999; (11) U.S. 
provlstonal appllcatton no. 60/146,203, attorney docket no. 2579125, filed on 
7/29/1909; (12) U.S. piwlslorial appllcatton no. 60/143,039. attorney docket no. 

15 25791.26. filed on 7/0/1999; (13) U.S. provlstonal patent applteatkm serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appflcatton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appllcatton no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 

20 attorney docket no. 25791.39. filed on 11/12/1999, the disctosures of which are 
Incorporated her«n by reference. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
Is preferably adapted to controllably generate a kxallzed heat source for electing 
tiie temperature of the inserts 1370. In a prefened embodiment, the heater 1340 

25 includes a conventional thermostat control In order to control the operating 
temperatuTB. The healer 1340 is preferably controlled by a surface control devtoe In 

a oonventtonai manner. 

The sealing members 1345 are preferably coupled to the outer surface of the 

upper portion .1365 of ttw expamlable tubular member 1335. The seafing members 
30 1345 are preferably adapted to eni9age and flukUdy seal the Interface between the 
radiidiy expanded expand^ tobular member 1335 and the wellbore casing 1300. 
In a preferred ennbodlment. the apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred embodiment the sealing members 1345 surround 
and isolate the opening 1310. 
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p . As illustrated In FIG. 13a, the apparatus 1315 is preferably positioned within 

the wellbore casing 1300 vrith the expandable tubular member 1335 positioned in 

r- opposing relation to the opening 1310. In a preferred embodiment, the apparatus 

1315 includes a plurality of sealing members 1345 that are positioned above and 

P 5 below the opening 1310. In this manner^ the radial expansion of the expandable 

tubular mMiber 1335 optimally fluidteiy isolates the opening 1310. 

^ As illustrated in FIG. i3b, in a prefenred embodiment, the mpapdabie tubular 

member 1335 of the apparatus 1315 is then anchored to the Wellbore casing 1300 
by radialty e)q>anding the inserts 1370 using the heater 1340. In a preferred 
10 mtbodiment the expansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
preferred embodiment the engagement devices 1 350 are thereby coupled to. and at 
least partial^ penetrate into, the wellbore casing 1300. In this manner, the lower 

^ sectiori 1355 of the expandable tubular menriDer 1335 is optimally coupled to the 

15 wellbore casing 1300. 

^ In an alterr^tive embodiment, a compressibte cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 1335 and the wellbore casing 1300. The compressible cenwnt and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
20 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1335. 

r- As illustrated in FIG. 13c, the expansion cone 1325 is then axiaily displaced 

by applying an axial force to the support member 1320. In a preferred embodiment, 

^ the axial displacement of the expansion cone 1325 radially expands the expandable 

25 tubular member 1335 into intimate contact with the walls of the wellbore casing 

^ 1300. 

As illustrated in FIG. 13d, in a preferred embodiment, after the expandable 
tubular member 1335 has bwn conrq>letely radiaRy expanded by the axial 
^ displacement of the expansion cone 1335, the opening 1310 In the wellbore casing 

30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
r repairs to the wellbore casing 1300 are optinnally provided. More generally, the 

apparatus 1315 is iised to repair or form wellbore casings, pipelines, and structural 
^ supports. 

Referring to FIGS. 14a to 14g, an alternative embodiment of an apparatus 
r- 35 and method for coi«)ling an expandable tubular member to a preexisting structure 
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will now be described. Referring to Fig. 14a. a weHbore casing 1400 is positioned 
within a subterranean formation 1405. The wellbore casing 1400 may be positioned 
In any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further Includes one or more openings 1410 that may have been the 

5 result of unintentional damage to the wellbore casing 1400, or due to a prior 
perforation or fracbjring operation perfbnned upon the surrounding subterranean 
formation 1405. As will be recognized by persons having ordinary skil! in the art. the 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 

10 In a preferred embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 In the wellbore casing 1400. More generally, the apparatus 1415 Is 
preferably utillzBd to form or repair wellbore casbigs, pipelines, or structural 
supports. 

The apparatus 1415 prefsrabiy Indudcis a first support member 1420. a 

15 second support member 1425, a coupling 1430. dn expandable tubular member 
1435, an expansion cone 1440. a third support member 1445, and a packer 1450. 

The first support member 1420 is preferably adapted to be coupled to a 
surfece location; The support member 1420 is further coupled to the expansion 
oone 1440. The first support member 1420 Is preferably adapted to convey 

20 pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the expansion cone 1440 and the padcer 1450. The first 
support member 1420 may. for example, be amventional oommerciaiiy available 
silcK wire, braided wire, coiled tubing, or drilling stock material. 

The second support member 1 425 is preferably adapted to be coupled to a 

25 surface location. The support member 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluWIc 
matsrials and/br electrical ounent and/or communication signals firbm a surfece 
iocatton to the coupling 1430. The second support member 1425 may. for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 

30 drilling stock materia. 

The coupling 1430 is coupled to the second support member 14^. The 
coupling 1430 Is further preferably removably coupled to the expandable tuMar 
member 1435. ItfB ooupUng 1430 may be any number of conventtonal 
oommerdally available passive or acUVely controlled coupling devices such as. for 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable ti*ular meirtaer 1435 is removably coupled to the coui^ing 
1430. In a preferred embodiment, the expandable tubular member 1435 includes 
5 one or more engagement devices that are adapted to couple with and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 Is 
optimally coupled to the wellbore casnng 1400. In a preferred mdMdiment, ttte 
engagement devices bidude teeth for biting into the surbce of the wellbore casing 
1400. In a preferred embodiment, the wcpandable tubular member 1435 further 
10 includes one or more seaHng membera on the outside surface of the expandable 
tubular member 1435 in order to optimally seal the Interface between the 
expandabte tubular member 1435 and the \^lbore casing 1400. 

In a prelwred embodiment, the expandabte tubular member 1435 is further 
pra!\rided substentialiy as disdosed In one or more of the following: (1) U.S. utility 
15 patent application serial no. 09W54.139, attorney docket no. 25791.3.02. filed on 
12W1999, whteh claimed the benefit of the filing date of U.S. provlstonal patent 
application no. 60/111.293. attorney docket no. 25791.3. fited on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no, 25791 .7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
20 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appBcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional appBcatton no. 60/119.611. 
attorney docket no. 25791.8: (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which ctalmed the benefit of 
25 the filing date of U.S. pro^ional applteatlon no. 60/108,558, attorney docket no. 
25791.9, fited on 11/16.1998; (5) U.S. provlstonal patent appllcatton no. 60/183.546, 
fited on 2/18/2000: (6) U.S. utility patent appllcatten no. 09/^,460. attorney docket 
no. 25701.11.02, filed on 3/10/2000, which claimed the benefit of the fHIng date of 
U.S. provlstonal application no. 60/124.042, fited on 3/11/1999; (7) U.S. utility patent 
30 applteatlon no. 09if512.8^. attorney docket no. 25791.12.02, fited on 2/24/2000, 
which claimed the benefit of the filing dates of U.S: provisional application no. 
60/121,841. attorney docket rib. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. fited on 9/16/1999; (8) 
. U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
35 2/24/2000. whteh claimed Mie benefit of ttie filing date of iJ.S. provlstonal serial no. 
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60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patiant 
application no. 09^88.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
^ich claimed the t)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent applicaBoh no, 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791^. filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlskxial applicatton no. 60/143,039, attorney docket no. 
10 25791.26, filed on 7/9/1999; (13) U.S. prwistenal piatent' applicatton serial no. 
60/162.671. attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlswnal patent applicatton no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent applkalton no. 60/165.228, 
15 attorney docket no. 25791.39. fited on 11/12/1999. the disctosures of which are 
incorporated herein l)y reference. 

The expanston cone 1440 is ooupfed to the first support member 1420 and 
the thW support member 1445. The expanston cone 1440 is preferably adapted to 
ra<flally expmd the expcmdabte tubular member 1435 when the expanston cone 
20 1440 Is axially displaced relative to the expandable tubular member 1435. 

In a preferred embodiment, the expanston cone 1440 is provided 
substantially as disclosed in one or more of the foltowing: (1) U.S. utiiity patent 
application Serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
25 applicatton no. 60/1 1 1 .293, attorney docket no. »791 .3. filed on 1 2/7/1 998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. atlomey docket no. 25791.7.02. fited 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appiteatton no. 60/121.702. fited on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.350. atlomey docket no. 25701.8.02. filed on 2/10/2000. which 
30 ctalmed the benefit of the filing date of U.S. provistonai applicatton no. 60/1 19.61 1 . 
attorney docket no. 25791.8; (4) U.S. utility patent appHcatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, wMch Ctalmed the benefit of 
the filir^ date of U.S. provistonar cqq)lteation no. 60/108.558. attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. providonal patent application no. 60/183.546, 
35 filed on 2/18/2000; (6) U.S. utnty patent appltoatton no. 09/523,460. attorney dodtet 
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n . no. 25791. 11.Q2, filed on 3/10/2000. which claimed the benefit of the filing date of 

U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utiifty patent 
r- application no; 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 

which claimed the beneUX of the filing dates 6f U.S. provlstohai application no. 
^ 5 60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

applteatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
^ U.S. utility applicatton no. 09/511.941, attorney docket no. 25791.16.02, filed on 

2/24/2000. which claimed the l>mefit of the filing date dl U.S. provisional serial no. 

60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
10 appHcatim no. 09/588.946, atlomey docket no. ^91 .17.02. filed on June 7. 2000. 

whteh claimed the benefit of the filir^ date of U.S. provisional patent applicatton 
!^ serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

utilKy patent applicatk)n no. 08/559.122. atlomey docket no. 25791.23.02, filed on 
^ 4/26/2000, which claimed the benefit of the flUng data, of U.S. provisional appiicatton 

IS no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

pro!vi8k)nal appiicatton no. 60/146.203, attorney docket no. 25791.25. filed on 

7/29/1999; (12) U.S. provistonat application no. 60/143,039. attorney docket no. 
r* 25719126, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

60/162,671 , attorney docket na 25791.27, filed on 1 1/1/1999; (14) LI.S. provistonal 
p 20 appfication no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 

U.S. provisional patent applic^n no. 60/159,033, attorney docket no. 25791.37, 
r- fitod on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 

attorney docket no. 25791.39. filed on 11/12/1999, the dlsctosures of which are 
^ • incorporated herein by reference. 

25 The third support member 1445 is preferably coupled to the expanston cone 

1440 and the packer 1450. The third support member 1445 is prsferatfly adapted to 

convey pressurized flukfic materiate and/or elcictrical current and/or commuhication 

signals from a surface tocatton to the packer 1450. The third support member 1445 
^ may. for example, be oonvenfimal commercially available slick wire, brakied wire, 

30 coBed tubing, or drilling stock material. 
P The packer 1450 is coupled to the third support member 1445. The packer 

1450 is further preferably adapted to controliably coupled to the wellbore casing 
r 1400. The packer 1450 may be any number of conventional conrtmerdaily available 

packer devices. In an alternative embodiment, a bladder, slipped cage assembly or 
p 35 hydraulicslipsmay be substituted for the packer 1450. 
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As illustrated in FIG. 14a. the apparatus 1415 is preferably positioned within 
the wellbore casing 1400 with the Iwttom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated In FIG. 14b, In a preferred embodiment, the packer 1450 Is 
then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stationary position. 

As illustrated in FIG. 14c in a preferred embodiment, the expandable tubular 
member 1435 is then lowarsd towards the stationary expansion cone 1440. In a 
preferred einbodimenl. as Riustrated in FIQ. 14d. the lower end of the expandabte 
tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
into contact with the weilbore casing 1400. In a prefened embodiment, the lower, 
end of the expandabte tubular member 1435 bidudes one or more engagement 
devices for engaging the wellbore casing 1400 \n order to optimally couple the end 
of the expandabte tubular member 1435 to the wellbore casing 1400. 

In an altenrative embodiment, a compressibte cement and/or epoxy is then 
ii^eded into the annular ^oe between the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy te then pemnitted to at toast partially cure prior to the inlttetlon of the radial 
expansion process. In thfe manner, an annular structural support and fluidic seal is 
provided around the tubular member 1435. 

As illustrated In Fl<3. 14e, In a prefened embodiment, the packer 1450 is 
decoupled from the wellbore casing 1400. 

As Illustrated In FIG. 14f, In a prefened. embodiment, the expansion cone 
1440 is then axiaBy displaced 1^ applying an axial force to the first support member 
1420. In a prefened embodiment, the axtel dispiaownent of the expansion cone 
1440 radlaily wqwm^ the expandsMe tubutar member 1435 irtio intimate cmtact 
with the wans of the wellbore casing 1400. In a preferred embodiment, prior to the 
biitiation of the axtel dteidacement of the expansion cone 1440. the coupling 1430 is 
decoupled from the expandabte tubotar member 1430. 

As illustrated in FIG. 14g, in a pref«red embodiment, after the expandabte 
tubutar member 1435 has been completely radtelly expanded by the axtel 
displacement of the expanston cone 1440. the opening 1410 in the wellbore casing 
1400 is seated (rff by the radtelly expanded tubular member 1435. In this manner, 
repairs to the weilbore casing 1400 are optimally provMed. More generally, the 
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apparatus 1415 is to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an alternative embodiment of an apparatus 
for coupling an expandable tubular member to a (^existing structure will now be 
described. Refening to Fig. ISa. a wellbore casing 1500 is positioned within a 
subterranean fomurtion 1505. The weilbore casing 1500 may be positioned In. any 
orientation from the vertical direction to the horizontal direction. The weHbore casing 
1500 further bichj(tes one or more openings 1510 that may have been the rmult of 
unlMentional damsge to the weW}ore casing 1500^ or due to a prior perforation or 
fracturing operation performed upon the sunouhding subterranean formation 1505. 
As will be recognized by persons having ordinary sidll in the art the openings 1510 
can adversely affect the subsequent operation and use of the weilbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 
openings 1510 in the weilbore casing 1500. More generally, the appcuratus 1515 is 
preferably utilized to form or repair wellbixe casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably indudes a support ntember 1520, an 
expandable tubular nrtember 1525, an expansion cone 1530, a coupling 1535, a 
resilient anchor 1540, and one or more seals 1545. 

The support noember 1520 is preferably adapted to be coupled to a surfoce 
location. The support member 1520 is further coupled to the e)q>ansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or dedrical current and/or communicatton signals from a surface 
loodion to tfra resilient anchor 1540. The support member 1520 mi^, for example, 
be oonventionat commerdally available slide wire, braided wire, cpiled tubing, or 
drilling stodc material. 

The e)q)andable tubular member 1525 Is rmovably coupled to the 
expansion cone 1530. In a preferred embodiment, the expandable tubular member 
1525 indudes one or more engagement devices that are adapted to couple with and 
penetrate the weilbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to the weilbore casing 1500. In a preferred 
embodiment, the engagement devices indude teeth for biting into the surtace of the 
wellbore casing 1500. In a preferred embodinoent, the expandable tubular member 
1525 further indudes one or more seating niembere 1545 on the outside surfoce of 



the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular member 1525 and the weilbore caang 1500. 

In a preferred embodiment the expandable tubular member 1525 includes a 
lower section 1550, an intennedlate section 1555, and an upper section 1560. In a 

5 preferred embodiment, the wall thicknesses of the lower and intemtediate secti<ms. 
1550 and 1555, are less than the wall thidmess of the upper sectton 1560 in order ' 
to optimally fadBtate the radial expansion of the expandable tubular member 1525. 
In a preferred embodiment, the seaHng membisrs 1545 are provided on the outside 
surface of the uppw section 1560 of the expandable tubular mmiber 1525. In a 

10 preferred embodiment, the resiHmt mchor 1540 is coupled to the lower section 
1550 of the expandable tubular member 1525 In order to optimally anchor the 
expandable tubular member 1525 to the wrilbore casing 1500. 

In a prefened embodbnent, the expandable tubular member 1525 is fiHther 

. provided substantially as disclooed in one or more of the fic^lowing: (1) U.S. utiHty 

15 palOTt application serial n^). 08M54.139. attorney docket no. 25791.3.02, fUed on 
12/3/1999, which claimed the benefit of the -fiiing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02, filed 
oh 2/23/2000. vvhteh claimed the benefR of the filing date of U.S. provlstonal 

20 applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. M791.8.02, filed on 2/10/2000, whfcli 
deimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent applteation serial no! 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 

25 the filing date of U.S. provisfeNial applicatton no. 60/108,558. attomey docket no. 
25791.9. filed on 11/16.1998: (5) U.S. provlstonal patent applicatton no. '60/183.546. 
fited on 2/18/2000; (6) U.S. uUHfy patent ^icatton no. 09^23.460. attomey docket 
no. 25rei.1 1.02, fitod on 3/10/2000. whk4i claimed the benefit of the fiiing date of 
U.S. provisional applicatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utiflty patent 

30 applicatton po. 09/512,895. attomey docket no. 25791.12.02. fited on 2/24/2000. 
which daimed the benefit of the fffing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12, fited on 2/26/1999 and U.S. provistonal 
appHcatton no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02. filed on 

35 2/24/2000. whtoh daimed the benefit of the filing date of U.S. provistonal serial no. 
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60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the twnefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney dodtet no. 25791.17. filed on 6/7/1999; (10) U.S. 

5 utility patent applicatton no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which dabned the t)enefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provtstonal appik»tion no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlstonal appHcalion no. 60/143.039. attorney dock^ no. 

10 25791.26. ffled on 7/9/1999; (13) U.S. proviskmal patent ^plication serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appHcatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisHMial patent applicatkm na 60/159.033^ attonray dock^ no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applteatkm no. 60/165.228. 

IS. attorney docket no. 25791.39. filed on 11/12/1999. ttie disdQSures of ^ich are 
incorporated herein t>y reference. 

The expanskwi cone 1530 Is couplisd to the support memlier 1520 and ttte 
couf^ng 1535. The e)q9ansk>n cone 1530 is preferably adapted to radially expand 
the expandat)le tubular member 1525 when the expansion cone 1530 is axialiy 

20 displaced relative to the expandable tubular member 1525. The expansion cone 
1530 nray be any hunr^r of conventional commercially available expansion cones. 

In a preferred embodiment, the expansion cone 1530 Is provided 
substantially as disdosed in one or more of the fbtlowing: (1) U.S. utility patent 
appBcatton serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 

25 12/3/1999. which daimed ttie benefit of the filing date of U.S. proviskHial patent 
appDcatkN) no. 60/111.293. attorney dodiet no. 25791.3. filed on 12/7/1998; (2) U.S. 
ufitity patent appiteation serial no. 09/510.913. attorney docket na 25791.7.02. fited 
on 2/23/2000. whteh daimed the benefit of the filing date of U.S. provistonal 
appltoatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appllcatton 

30 serial no. 09/502,350. attorrmy docket no. 25791.8.02. fited on 2/10/2000. which 
daimed ttie benefit of ttie filing date of U.S. provistonal application rio. 60/119^611. 
attorney docket no. 25791.8; (4) U.S. utility patent appBcatton serial no. 09/440.338. 
attorn^ docket no. 25791.9.02, filed on 11/15/1999, wNdi daimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,558, attorney docket no. 

35 25791 .9. fited on 1 1/16.1998; (5) U.S. provisional patent appltoatton no. 60/183.546, 
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filed on 2/18/2000; (6) U.S. utill^ patent appTicatton no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, vwhich claimed the bWfU of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12,02, filed on 2/24/2000, 
5 vijhich claimed the benefit of the filing dates of U.S. provislonal application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26M999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whtah claimed the benallt of the filing dale t* U.S. provtetonal serial no. 
10 60/121.907. attorney docket no. 25791.16. filed on 2«6/1999; (9) U.S. uHlHy patent 
appDcattoh no. 09/588,946. attorney docket no. 25791.17.02, filed on Jiffie 7. 2000. 
whtah claimed the benefit of the fiUhg date of U.S. provtetonal patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6n'/1999; (10) U.S. 
utiily patent applicatkMi no. 09/559,122. attorney do<*et no. 25791.23.02, filed on 
IS 4/26/2000. whtoh claimed the benefit of the filing date of U.S, provislonal appitoation 
no. 60/131.108. attorney docket no. 25791.23. filed on 4/26/1999: (11) U.S. 
provistohal applkatton no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
20 60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appBcation no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, the dlsctosures of which are 
25 incorporated herein by refererke. 

The coupling 1535 is preferably coupled to the support member 1520. the 
expanston cone 1530 wd the resilient anchor 1540. The coupling 1535 Is 
preferably adapted to convey pressurized fluWte materials and/or electrical current 
and/or communteation signals from a surfiaoe tocalton to the resilient anchor 1535. 
30 The coupling 1635 may, for example, be oonventtonal commercially avallabte sifck 
wire. brakJed widre. colted tubing, or drilling stock material. In a preferred 
embodiment, the coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiating the a)dal displacement of the expanston cone 1530. 

The resilient anchor 1540 is preferably coupled to the tower section 1550 of 
35 the expandaWe tubular member 1525 and the coupling 1535. The reslitent anchor 
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^ 1540 is further preferably adapted to be oontroliably coupled to the wellbore casing 

1500. 

r- Referring to FIGS. 16a and 16b. In a prefen^d embodiment, the resilient 

anchor 1 540 Includes one or more coiled reslHent members 1600 and corresponding 

p. 5 releasable coupling devices 1605. In a preferred embodiment, the resilient anchor 

1540 is maintained in a compressed elastic position that is controllably released 

_ thereby causing the resilient anchor 1540 to exparid in size thereby releasing the 

elastic energy stored within the resilient anchor 1540. As illustrafed in FIG. 16b, in a 
prefKTsd embodiment, when the coupling device 1605 is released, the coiled 
10 resiliem rnentber 1600 at least partially uncoils h the outwanJ ^ In a 

preferred embodiment, at least a portion of the coiled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the urtcoiled member 1600 thereby couples the lower section 1550 of 

* r the expandable tubular member 1525 to the wellbore casbfig 1500. 

15 The coiled member 1600 may be fabricated from any number of 

r oommntional oomrnerdaay available resilient materials. In a prtfenred embodiment, 

the coiled member 1600 is febrlcated from a resilient material such as, for example, 

r spring steel. In a prefemed embodiment, the coiled member 1600 is febrteafed from 

menoory metals in order to optimally provide control of shapes and stresses. 

p 20 In a prefened embodiment, ttie releasable coupling device 1605 maintains 

the coiled member 1600 is a coH^ position until the device 1605 is released. The 

r- releasable coupling device 1605 may be any number of conventional commercially 

available releasable coupling devices such as, for example, an explosive bolt. 

^ The resilient anchor 1540 may t>e positioned in any desired orientation. In a 

25 prefen^ embodiment, the resilient andior 1540 is positioned to apply the maximum 

^ normal force to the walls of the wellbore casing 1500 after releasing the resilient 

anctor1540. 

In an alternate embodiment, as illustrated in FIGS. 17a and 17b. the resilient 
anchor 1540 includes a tubular member 1700, one or nrjore resilient anchoring 
30 members 1705, one or OKxe corresponding rigid attachments 1710, and one more 
^ corresponding releasaUe attachmente 1715. In a prefened embodiment, the 

r^iiient anchoring memt)ers 1705 are maintained In compressed elastic condition 
by the corresponding rigid and reteasatrfe attachments, 1710 md 1715. In a 
preferred embodimerit, when the corresponding releasabte attachment 1715 Is 
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released, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1700. 

As Illustrated in FIG. 17a, one end of each resilient anchoring iromber 1705 
is rigidly attached to the outside surface of the tubiriar mender 1700 by a 
corresponding rigid attachment 1710. The other end of each resiHent anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a corresponding releiasable attachment 1715. As Hustrated bn FIG. 17b. In 
a prttenwd embodiment, releasing the releasable attachment 1715 pemiits the 
lesiDent energy stored In the rewTient anchoring member 1705 to be released 
thereby causing the resilient anchoring member 1705 to swing radially outward firom 
the tidiular menriser 17(M). 

The tubular member 1700 may be fabricated from any number of 

oonvertiional materiab. 

The lesnient aiichoring members 1705 may be fabricated from any number 
of resilient materiate. In a prefbrred embodiment, the resilient anchoring members 
1705 are fabricated from memory metal In order to optimally provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
oonventiona! commercially available materials. In a prefened erhbodiment. the rigid 
attechmente 1710 are fabricated from 4140 steel In order to optimally provide high 
strer^th. 

The releasable attechmente 1715 may be fabricated from any nurrftwr of 
conventional commefclally available devices suc*» as. for example, explosive bolte. 

In another alternative embodiment, as Illustrated in FIQS. 18a and 18b. the 
resilient anchor 1540 includes a tubular member 1800. one or roofe anchoring 
devices 1805. or» or more resilient membere 181t), and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and reslltent 
membere 1810 are maintained In a compressed elastic position by the retease 
devices 1815. As illuslrated In FIG. 18b, In a prafenred embodiment, when the 
release devices 1815 as removed, the anchoring devices 1805 and resilient 
membere 1810 are pemfritted to expand outwardly in the racUal direction. 

The tubular mer*er 1800 preferably includes one or more openings 1820 
for containing th6 release devices 1815 and for pennitting Ihe anchoring devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
number Of conventional oonunerdally avallabte materials. In a preferred 
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r . embodiment, the tubidar memb^ 1800 is fetxicated from 4140 steel in order to 

optimaily provide high strmgth. 
n The anchoring devices 1805 are lioused within the tubular member 1800. 

The anchoring devices 1805 are preferably adapted to at least partially extend 
p 5 through the corresponcfing openings 1820 in the tubuliar member 1800. The 

anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, ttie surface of the wellbore 1500. The anchoring devices 1805 may be 
febricated from any number of durable hard materials such as, for example, 
tur^gsten carbide, machine tool sted, or hard faced steel. In a prefen^d 
10 embodiment the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient membm 1810 are preferably adapted to apply a radial^ 
Toroe upon the corresponding anchoring devices 1805. In a preferred embodiment, 
15 when the release devices 1815 release the anchoring devices 1805, the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
partialiy through the oonresponding openings 1820 into contact with, to at least 
partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
20 1820 in the tubidar member 1800. The release devices 1815 are ^mfereUy adapted 
to told the corresponding anchoring devices 1805 within the tubular member lSOO 
until released by a control signal provided from a surface, or other; location. The 
release devices 1815 may be any number of conventional commercially available 
release devices, tn^ prefenred embodiment, the release devices 1815 are pressure 
25 activatedinordertooptimally provide ease of operation. 

As Illustrated In FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 vAVh the expandable tubular rriember 1525 positioned in 
opposing relation to the opening 1 51 0. 

As illustrated in FIG. 19!>, in a preferred embodiment the resilient anchor 
30 1540 is then anchored to the weHbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred ernbodinrimt the resilient anchor 1 540 is aiKi^ 
control and/or electrical power serial transmitted from a suriace locatiori. 

In ah alternative embodiment, a compressible cement and/or epoxy is then 
35 in^cted into the annidar space between the unexpended portion of the tubular 
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member 1525 and the wellbore casing 1500. The compressible cement and/or 
^pax^ is then pemnitt^ to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and flutdic seal is 
provided around the tubular member 1 525. 
5 As illustoted in FIG. 15c, in a preferred embodiment, the expansion cone 

1530 is then a)dally displaced by applying an axial force to the support nryember 
1520. In a preferred embodiment, the axial displacement of the expansion cone 
. 1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the weHbore casing 1500. 

10 As illustrated in FIG. 15d, In a preferred embodiment, after the expandable 

tubidar member 1525 has been completely radtally expanded by the axbl 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 

15 apparatus 1515 is used to repair or form wellbore casings, (ripellnes, and structural 
supports. 

Referring to FIGS. 19a, 19b and 19c alternative embodiment of an 
expandable fibular member 1900 for use in the apparatus 1515 will now be 
described. In a preferred embodiment, the expandable tubular member 1900 

20 includes a tubular body 1905, one or more resilient panels 1910, one or more 
corresponding engagenf)ent members 1915, and a release member 1920. In a 
preferred embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular nr)emt)er 1900 is anchored to a preexisting structure such as, for 

25 exsunpte, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any nunrtf>«r of conventional commercially available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
30 is an expandable cashg in order to optimally provide high strength. 

The resifient panels 1910 are coupled to the tubular mtember 1905. The 
restOent pariels 1910 are further reieasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to bouse the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon bebig released by the release mtember 1920. In a preferred 
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embodiment the resilient panels 1910 are coupled to the tubular number 1905 by 
welding In order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any nunrtber of conventional commerdany avaiteble resilient 
materials. In a prefen^d embodiment, the resilient panels 1910 are fabricated from 
spring steel in order to.optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, arnJ at 
least partially penetrate* the wellbore casing 1 500, or other preexisting structure. 

The release member 1920 is rele^bly ooupled to the resiiient panels 1910. 
The release member 1920 is preferably adapted to oontrollably release the resilient 
paneb 1910 Uom their initial strained positions in order to pemnit ttie relent panels 
1910 to expend to their expandisd positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 
the release member 1920. The release memb^ 1920 may be any number of 
conventional commercially available release devices. 

Referring to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
and method for coupling ari expandable tubular member to a preexisting structure 
will now be described. Refening to Rg. 20a, a wellbore casing 2000 is positioned 
within a subterfanean ftmnation 2005. The wellbore casing 2000 may be po$itioned 
in any orientation from the vertical directton to the horizontal direction. The wellbore 
casing 2000 furthw Includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000. or due to a prior 
perforation or fracturing operation performed upon the sunrounding subterranean 
formation 2005: As will be recognized by persons having ordinary skill in the art, the 
openings 2010 can adversely affect the subsequent operation and use of the 
wetibore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 utHzed to seal ofT the 
openings 2010 in the ymilbore casing 2000. More generaBy. the apparatus 2015 is 
preferably iitiiized to fonn or rt^r weBbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030, a coupling 2035, a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surface ^ 
location. The support member 2020 is further coupled to the expansion cone 2030, 
The support member 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or oommunicatioh signals from a surface 
5 location to the anchor 2040. The support member 2020 may, for example, be 1 
conventlcmal commercially available slick wire, braided wire, coiled tubing, or driiiihg 
stock material. ^ 

The expandabte tubular member 2025 is removably coupled to the 
expansion ome 2030. In a preferred embodiment,, the expandable tubular member ^ 

10 2025 includes one or more engagement devices that are adapted to ooupte with and 

penetrate the wallbore casing 20(X}. In this manner, the expandabte tubular _ 
member 2025 is optimally ooupted to the wellbore casing iiOOO. In a preferred 
embodiment, the engagement devices Include teeth for biting into the surface of the 
wellbore casing 2000. In a prefeirred embodiment, the expandable tubuter member 

15 2025 further includes one or more sealing members 2045 on the outside surface of 

the expandabte tubular member 2025 In order to q[>timally seal the interteoe ^ 
between the expandable tubular member 2025 and the wellbore casing 2000. 

In a preferred embodiment, the e)q[)andable tubuter member 2025 includes a ^ 
lower s^:tk>n 2050, an intemnediate section 2055, and an upper section 2060. In a 

20 preferred embodiment, the wall thicknesses of the lower and intermediate sections. 
2050 and 2055, are less than the wall thickness of the upper section 2060 In order 
to optimally fadlltete the radial expansion of the expandable tubular member 2025. n 
In a preferred embodiment, the sealing memt>ers 2045 are provUed on the outeide 
surface of the upper section 2060 of the expandable tubular member 2025. In a 

25 preferred embodiment, the resilient anchor 2040 Is coupted to the lower Action 

2050 of the expandable tut>ular member 2025 in order to optimally anchor the ^ 
expandabte tubular member 2025 to the weNbore casing 2000. 

In a prefenrMi embodiment, the expandable tubuter member 2025 is further ^ 
provided substentially as disclosed in one or more of the foltowing: (1) U.S. utility 

30 patent application sertel no. 091^454,139, attorn^ docket no. 25791.3.02, fited on 

12/3/1999. which daimed the benefit of the filing date of U.S. provisional patent ^ 
appHcation no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utilty patent application sertel no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2^3/2000. which daimed the benefit of the filing date of U.S. provistonal 

35 application no. 60/121,702, ffled on 2/2S/1999; (3) U.S. utility patent application 
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serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provlsfonal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorroy docket no. 25791.9.02, filed on 11/15/1999. whfch claimed the twnefit of 
the filing date of U.S. provisional applicatton no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appHcafon no. 60/183,546. 
fted on 2/18/2000; (6) U.S. utility patent appiicatbn no. 09/523,460. attoney docket 
no. 25791.11.02. filed on 3/10/2000, whfeh claimed the benefit of the filing date of 
U.S. provisional appHcation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appScatkm no. 09/512.895, attomey docket no. 25791.12.02, fHed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal application no 
60/121,841, attomey docket no. 25791.12. filed 6n 2/26/1999 and U.S. piovistonal 
appiicatkm no. 60/154,047, attomey docket no. 2^91.29, filed on 9/18/1999; ^8) 
U.S. utiBty applicatton no. 09/511.941, attorney docket no. 29791.16.02. fitod on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02. filed on June. 7. 2000, 
whfch claimed the benefit of the filing dat^ of U.S. piovistonai patent appltoafion 
serial no. 60/137,998. attomey docket no. 25791.17. filed on 8/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attomey docket no. 25791.23.02. fited on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional appHcaUon 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appltoation no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlsional patent application serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039. attorney docket no. 25791,36, filed on 10/12.1999; (15) 
U.8. provistonal patent appltoatton no. 60/159.033. attomey docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165.228. 
attomey docket no. 25701.39. fitod on 11/12/1999. the disctosures of whteh are 

. bicorpoiated herein by r^erenoe. 

The expaneton cone 2030 is (weferably ooupted to the support member 2020 

and the coupling 2035. The expanston cone 2030 is preferably adapted to radiafly 
expand the expandabte tubular number 2025 when the expanston cone »)30 is 

axlaliy displaced relatiye to the expandable tiibular, member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
sirt)stantially as disclosed in or^ or more of the foUovving: (1) U.S. utility patent 
application serial no. 09/454.139, attorney dodtet no. 25791.3.02, filed on 
12/3/1999, which claimed the t^neflt of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney dodtet no. 25791.7.02, filed 
(Ml 2/23/2000. which claimed the benefit of the filing date <a U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney dodcet ho. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applteation serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/1 5/1 999.' whteh claimed the benefit of 
the filing date of U.S. previsk)nai application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appikation no. 60/183,546. 
filed on 2/18/2000^ (6) UiS. utility patent applicatk)n no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whk:h claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/19i99; (7) U.S. utility patent 
applicatkm no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
whh^ dalmed the benefit of the filing dates of U.S. proviskmal application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appBcatidn no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisk>nal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applkatkm no. 09/588.946^ attorney docket no, 25791.17.02, filed on June 7. 2000, 
which dalmed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appHcafion no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. whteh dalmed the ben^ of the filing date of U.S. provisional £4)pGcaUon 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
piDvistonai applicatton n6. 60/146.203, attcMm^ docket rto. 25791.25. filed on 
7/29/1999: (12) U.S. provisional applicatton no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.iS. provistonal 
appltoatton no. 60/159.039. attorney docket no. 25^1.36. fVed on 10/12,1999; (15) 
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U.S. provislonat patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of whk:h are 
incorpoiBted herein by reference. 
5 The coupling 2035 is preferably coupled to the support member 2020, the 

expanston cone 2030, and the anchor 2040. The coupling 2035 is prtfefably 
adapted to convey pressurized fluWic materials and/or electrical cunent and/or 
communication signals from a surfece location to the anchor 2035. The coupling 
2035 may, for example, be conventk>nal commercially available slick wire, brakied 

10 wire, coned tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displaoement of the expanston cone 2030. 

The anchor 2040 is preferably coupled to the tower section 2050 of the 
expandable tijbular member 2025 and the coupling 2035. The anctor 2040 is 

15 further preferably adapted to be controllably coupled to the wellbore casing 2000. 

Refening to FIGS. 21a and 21b, in a prsferred embodiment, the anchor 2040 
indudra a housing 2100, one or more spikes 2105, and one or more corresponding 
actuators 2110. In a preferred embodiment, the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an altemaflve embodiment the 

20 spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
anoflier altematlve embodiment, the spikes 2105 are outwardly extended by ptedng 
a quantity of fluidic material onto the spikes 21 05. 

The housing 2100 is coupled to tl^ lower sectton 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 2110. The housing 2100 

25 is further preferably coupled to the coupling 2035. In a prefened embodiment, the 
housing 2100 is adapted to convey electrical, communicatton, and/or hydraulto 
signals from the coupling 2035 to the actuators 21 10. 

Tlie spikes 2105 are preferably movably coupled to the housing 2100 and 
the corresponding actuators 21 10. The spikes 2105 are preferably adapted to pivot 

30 relative to th0 housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial directton to engage, and at least partially penetrate, the 
wellbore casing 2000, or other preexisting structure such as, for example, the 
wellbore. Each of the spikes 2105 further preferab^ include a concave upwardly 
fs^ng surfece 2115. In a preferred embodiment, the placement of a quantity of 

35 fluMIc material such as, for example, a barite plug or a flex plug, onto the surfeoes 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting structure such as, for 
example, the wellbore. Attemativeiy, the upward displacement of the, apparatus ^ 
2015 causes the spikes 2105 to ph^t outwardly away from the housing 2100 to 

5 engage the wellbore casing 2000, or other preexisting structure such as, for 
exam(rie, the wellbore. 

The. actuators 2110 are preferaUy coupled to the housing 2100 and the 
oonresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes ^ 

10 2105 outwardly and away from the housing 2100. The actuators 2110 nnay beany 

number of conventtonai corhmercially avaiiabte actuators such as, for example, a ^ 
spring, an electric or hydraulic motor, a hydraulic piston/cyiinder. In a preferred 
embodiment, the actuators 2100 are hydrauito pistons in order to optimally provide ^ 
ease of operation, in an alternative errdxxliment, the actuators 2110 are omitted 

15 and the spBces are pivotallyccHjpled to the housing 2100. 

Referring to FIGS. 228^ 22b, and 22c, in an altemative embodiment, the 
anchor 2040 inckides the housing 2100, one (m* more petal t»skets 2205, and one 
or more con^ponding actuators 2110. In a preferred embodiment the petal ^ 
baskets 2205 are outwardly extended by the corrraponding actuators 2110. In an 

20 alternative embodiment, the petal baskets 2205 are outwardly actuated by "7 
displacing the apparatus 2015 upwardly, in another altemative embodiment, the 
petal baskete 2205 are outwardly extended by placing a quantity of fluidic material ^ 
onto the petel baskete 2205. 

The housing 2100 is coupled to the lower section 2050 of the expandabte ^ 

25 tubular member 2025, the petel baskete 2205. and the actuators 21 1 0. 

The petel baskete 2205 are preferably movabty coupled to the housing 2100 ^ 
and the oonresponding actuators 2110. The petal baskete 2205 are preferably 
adapted to pivot retetlve to the housing 2100. The petel ba^ete 2205 are further ^ 
preferably adapted to extend outwardly in a radial direction to engage, and at least 

30 parlidly penetrate, the wellbore casing 2000, or other preexisting structore. As 
illustrated in FIG. 22c each of the piptal baskete 2205 further preferably indude; a 
concave upwardly facing $urfMe.2215. in a preferred embodirirtent, the pteoement 
of a quantity of fluMIc material such as, for exampte, a biarite plug or a flex plug, onto "1 
the surfaces 221 5. causes the petal baskete 2205 to pivot outwardly away from the 

35 hou^ 2100 to engage the wellbore casing 2000, or other preexisting structure. 1 
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Alternatively, the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandable tubular niember 2025. Altentatively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the tousing 2100 to engage the wellbore casing 2000, or other 

5 preexisting structure. 

The actuators 2110 are preferab^ coupled to the housing 2100 and the 
corresponding petal baskets 2205. The a(^tors 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufRdent to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 210a In 

10 an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pIvoteRy coupled to the housing 2100. 

In an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petel baskets 2205. 

As Illustrated in FIG. 20a, the apparatus 2015 is preferably positioned within 

IS the wellbore casing 2000 with the expandable tubular member 2025 positionefl in 
opposing relatton to the opening 201 0. 

As iUustrated in FIG. 20b, in a prefenred embodiment, the anchor 2040 is 
then anchoriMl to the weillK)re casing 2000. In this manner, the lower sectton 2050 
of the expandable tubular member 2025 is anchored to the wellbore casing 2000 or 

20 the wellbore caslr^. In a pireferred embodiment the anchor 2040 is anchored by a 
control and/or etectrical power signal transmitted from a surface tocatlon to the 
actuators 21 10 of the anchor 2040. In an alternative embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the s^paratus 2015. 
In an alternative embodiment, the anchor 2040 is anchored to the wellbore casing 

25 2000 by pladng a quantity of a flukiic material such, for example, a barite plug or a 
flex plug, OMito the spikes 2105 or petel baskets 2205 of the anchor 2040. In an 
attematlve embodiment, the anchor 2040 is omNted, and the apparatus 201S is 
anchored by pladng a quantity of a fluidic material such, fbr exampte, a barite plug 
or a flex plug, onto at ieas;t the toner and/or the intermediate sections, 20S0 and 

30 2055, of the expsuKtebte tubular rnember 2025. 

In an alternative erTd>odiment, a compressible cement and/or epoxy is then 
injected into the annuter space between the uroxpanded portion of the tubular 
member 2025 and the wellbore casing 2000. Tlie oompresslUe cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
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expansion process. In this manner, an annular structurai support and fluidic seal is 
provided around the tubular memt)er 2025. 

As illustrated in FIG/ 20c, In a prefened embodiment, the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
S 2020. In a preferred embodiment the axial displacement of the expansion ocme 
2030 radially expands the expandabte tubular member 2025 into intimate contact 
with the walls of the wellbore casing 2000. ^ »^ 

Asi illustrated in R6. 20d, in a prefened embodiment, after the expandable 
tubular member 2025 has been oompletely radially expanded by the axial ^ 
10 dteplacement of the expand cone 2030, the opening 2010 in the wellbcm casing 

2000 Is sealed off by the radially expanded tubular member 1435. In this manner, ^ 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is UMd to repair or fomfi wellbore casings, pipelines, and structural ^ 
supports. 

15 Referring to FIGS. 23a to 23e, an alternative embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
will now be descrtt)ed. Referring to Fig. 23a, a wellbore casing 2300 and an open 
hole v^llbore section 2305 are positioned within a subterranean formation 2310. 
The wellbore casing 2300 and the open hole welll>ore section 2305 may be 

20 positioned in any orientation from the vertical direction to the horizontal direction. ^. 
In a preferred embodiment, an apparatus 2320 is utilized to fonn a new 
section of wellbore casing within the open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably . utilized to form or repair wellbore 
casings, pipelines, or structural supports. ^ 

25 The apparatus 2320 preferably includes a support member 2325, an 

expandable tubular memt^r 2330, an expansion cone 2335, one or more upper 
seaDng nriembers 2340, and one or vTKHe sealing rnernbers 2345. 

The support member 2325 is preferably adapted to be coupled to a surfece 
locatkm. Tte support member 2325 Is further coupled to the expansion cone 2335. 

30 The support member 2325 may, for example, be oonventional commercially 
available slick wire, braided virire» coiled tubing, or drilling stock material. 

The expandable tubular .member 2330 is removably coupled to the 
expanston cone 2335. In a preferred embodiment* the expandable tubular member 
2025 further includes one or more upper and lower sealing members. 2340 and 

35 2345, on the outside surface of the expandable tubular member 2330 in order to 
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optimally seal the interface tMtween the'expandat)le tubular meml)er 2330 and the 
WBlHxMne casing 2300 and the open hole welitmre section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
inciudes a lower sedion 2350. an Intemiedteite section 2355, and an upper section 
^60. In a preferrMl embodiment, the wall thicknesses of the lower and 
bitennediate sections. 2350 and 2355. are less than the wall thickness of the upper 
sedbn 2360 In order to optimally fedUtate the radial expansion of the expandable 
tubular member 2330. In a prefeired embodiment, the tower sectton 2350 of the 
expandable tidnilar member 2330 hchMte one or more stots 2365 adapted to 
pemrita fiuidto sealing material to penetrate the tower sectim 2350. 

In a preferred embodiment, the expandabto tubular member 2330 is further 
provided substaritially as disdosed in one or more or the fdtowing: (1) U.S. utility 
patent appHcatton serial no. 09/454.139. attornay docket no. 25791.3.02. filed on 
12/3/1999. whtoh claimed the benefit of the filing date of U.S. piovisibnal patent 
applicatton no. 6(V111,293. attorney docket no. 25791.3, filed on 12^/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913, attorney docket no. 25791.7.02. fitod 
on 2/23/2000. whtoh dabned the benefit of the filing date of U.S. provfetonal 
appUcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.350. attorney docket no. 25791.6.02. filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional applicatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. whteh daimed the benefit of 
the filing date of U.S. provistonal applicatton no. 60/108,558, attorn^ dock^ no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546, 
fited on 2/18/2000; (6) u:S. utility patent applicatton ho. 09/523,460, attomey docket 
no. 25791.11.02. filed on 3/10/2000, whtoh claimed the benefit of the filing date of 
U.S. provistonal appliciBrtion no. 60/124,042. filed on 3/11/1999; (7) U.S. uiaity patent 
applcatton no. 09/512,895. attomey docket no. 25791.12:02. fited on 2/24/2000. 
whtoh claimed »w benefit of the fWoq dates of U.S, providonai applicatton no. 
60/121.841. attorney docket no. 25791.12. fited on 2/26/1999 and U.S. provisional 
appttoatton no. 60/154,047. attomey docket no. 25791.29. fited on 9/16/1999; (8) 
U.S'. utility applicatton no. Q9«1 1.941. attomey docket no. 2579l.16.02. fited on 
2^4/2000. which daimed the benefit of the fiiing date of U.S. provtetonal sertel no. 
60/121,907. attomey docket no. 25791.16, fited on 2/28/1999; (9) U.S. utDify patent 
appUcation no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 
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which claimed the benefit of the fiUng date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket rw. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26^000, which claimed the benefit of the filing date of U.S. provisional application 

5 no. 60/131,106. attorney docket no. 2579123, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/2B/19M; (12) U.S. provisiorml applteatton no. 60/143,039, attorney docket no. . 
25791.26, filed on 7/9/1999; (13) U.S. provi^al patent applicatton serial no. 
60/162.671. attorney docket no. 25791^7, filed on 11/1/1999; (14) U.S. proyistonal 

10 appUcatlbn no. 60/159,030, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent appilcatkm no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosiras of which are 
incorporated herein by reference. 

15. ' The expansion cone 2335 is preferaMy ooupled to the support member 
2325. The expansion cone 2335 is further preferably removably ooupted to the 
expandable tubular member 2330. The expanston cone 2335 Is preferably adapted 
to radially expand the expandable tubular memt)er 2330 when the expanston cone 
2335 is axially displaced relative to the expandable tubular nriember 2330. 

20 in a preferred embodiment the expansion cone 2335 is provided 

substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3,02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/11 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

25 utility patent appDcation serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the fffing date of U.S. provisional 
appKcathMi no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of ttie filing date cS U.S. provistonai application no. 60/119,61 1, 

30 attorney docket no. 25791.8; (4) U.S. uflUty piatent application serial no. 09/440,338, 
attorney docket no. 25791;9.02, filed on 11/15/1999, which claimed tiie benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appltoation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 

35 no. 25791.11.02, filed on 3/10/2000, which claimed ttie benefit of the filing date of 
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U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no, 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utilily apf^cation no. 09^11,941. attorney docket no. 25791.16.02. fBed on 
2/24/2000. whteh deriitied the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appOcatkm no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000, 
which ctaimed the benefit of the filing date of U.S. proyiskmal patent appHcatton 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utBHy patent applteatkm no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which dabned the benefit of the filing date of U.S. provistonal appltoation 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskxwl appGcatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal appRcatlon no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent appHcatton serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. proviskMial 
applteatton no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisfonal patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applkation no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whtoh are 
incorporated herein by refsrence. 

The upper sealing member 2340 is coupled to the outside surfece of the 
\ippw section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to nuSdkfy seal the interface between the 
ladiaBy expanded upper sedhx) 2360 of the expandable tubuteir member 2330 and 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventkMial commercially available sealing members. In a pref^med embodiment 
the upper sealbig member 2340 Is a vtton rubber in order to optimally provide toad 
canfying and pressure sealing capacity. 

The tower eeaOng insmber 2345 is preferab^ OMpied to the outside siff^ 
of the upper sectton 2360 of the e)q}andable tubular member 2330. The tower 
sealing member 2340 is preferably adapted to fiuMldy seal the ihterfece between 
the radtalty expanded upper sectton 2360 of the expandabto lubular member 2330 
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and the open hole weltbore section 2305. The lower seating member 2345 (nay be 
any number of conventional commerdally available sealinsi members. In a preferred 
embodiment, the lower sealing member 2345 is viton rubber In order to optimally 
provide load carrying and sealing capacity. 
5 As illustrated in FIG. 23a, the apparatus 2320 is preferably petitioned within 

the weDbore casing 2300 and the open hole weilbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the weilbore 
casing 2300. 

As illustrated in FIG. 23b, in a preferred embodiment a quantity of a ^ 
10 hardenabie fluidic sealing material 2365 is then bijected into the open hole weilbore 

secfon 2305 proximate to the lower section 2350 of the expandable tubular membier ^ 
2330. The sealing material 2365 may be any number of conventional oommerdaHy 
a^^lable sealing materials such as. for exampte, cement and/or epoxy resin. In a ^ 
prrferred embodiment, the hardenabie fluktic sealing material 2365 at least partially 
IS enters the slots provided in the lower section 2350 of the expandable^ tubular 
member 2330. 

As illustrated in FIG. 23c, the hardenabie fluidic sealing material 2365 is 
preferably then pennitted to at least partially cure. In this manner, the lower section . 
2350 of the expandable tubular member 2330 is anchored to the open hole weilbore 
20 section 2305. » 
In an alternative embodiment a compressible cement and/or epoxy is then 
injected into ttie annular space between the unexpended portion of the tubular *^ 
member. 2330 and the weilbore casing 2300. The compressible cement and/or 
epoxy is then penmitted to at least partially cure prior to the initiation of the radial 
25 expansion process. In this manner, an annular structural support and fluidic seal is 

provided around the tubular member 2330. ^ 

As illustrated in FIG. 23d, In a prefen^d embodiment, the expansion cone 
.2335 is then axially displaced by apfriying an axial force to the support member ^ 
2325. In a preferred embodiment, the axial displacement of the expansion cone 
30 2335 radially expands the expandable tubular member 2330 into intimate contact 
with the walk of the wdlboire casir^ 2300. 

As illustrated in FIG. 236. in a preferred embodiment, after the expandable 
tubular member 2330 has been completely radially expanded by the axial ^' 
displacement of the expansion cone 2335, a new section of weilbore casing is 
35 fomfied that preferably includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c. an alternative eml)odlment of an apparatus 
and method for coupling an expandat>ie tubular member to a preexisting structure 
will now be described. Referring to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned wWiin a subtenranean formation 2410. 
The wellbore casing 2400 and the open hole wellbore secHon 2405 may be 
positioned In any orientation from the vertical direction to approximately the 
horizxyital direction. 

In a preferred embodiment, an apparatus 2420 la utilized to form a new 
section of wellbore casing within the open hole wellbore section 2405; More 
generally, the apparatus 2420 is preferably utiHzed to fomi or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferabiy includes a support member 2425, an 
expandable tubular menrd>er 2430. an mpansion cone 2435, a coupling 2440, a 
packw^ 2445, a mass 2450, one or more upp^ sealing members 2455, and one or 
more sealing members 2460. 

The suppbri member 2425 is preferably adapted to be coupled to a sur^ 
location. The suppprt member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is preferably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from ttw padcer 2445. The 
support member 2425 may, for example, be conventional commercially available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 is renx)vably coupled to the 
expansKHi cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the nriass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing members, 2455 and 2460, on the outside surface of the expandable tubular 
member 2430 In order to optimally seal the Interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
sectk>n2405. 

in a preferred embodiriient, the expandable tubular member 2430 further 
includes a lower sedton 2465, an intenrrodiate section 2470, and an upper section 
2430. In a preferred embodiment, the wall thteknesses of the lower and 
intemnediate sectk>ns, 2465 and 2470, are less ttan the waH thickness of the upper 
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section 2475 in order to optimally facilitate the radial expansion the expandable 
tubular member 2430. In a prefened embodiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the esqpandabie tubular member 2430 is ftirther 

5 provUed substantially as disclosed In one or more of the following: 

The expansl(M> cone i^43S is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further pr^erabty removably ^ 
coupled to the expandsMe tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tiA>ular member 2430 when ^ 

10 the mpanslon cone 2435 is axialty displaoed relative to the expandable tubular 

me(nber2430. ^ 

In a preferred embodiment, the expansion cone 2435 is provided 
substantially as disclosed in one or more of the fbllowing: (1) U.S. utility patent ^ 
•appncation serial no. 001454.138. attorn^ docket no. 25791.3.02. fled on 

15 12/3/1999. which claimed the beneifR of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appHcatton serisd no. 09/51 0.91 3. attorney dod(et no. 25791 .7.02. filed 
on 2/23^000, whidi claimed the benefit of the filing date of U.S. provisional 
appUcation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent applicati<Mi 

20 serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisronal applicatkNi no. 60/119,611, 
attorney docket no. 25791 8: (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,558, attorney docket no. -\ 

25 25791 .9. filed on 11/16.1998; (5) U.S. provistonal patent appflcation no. 60/183.546. 

filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket ^ 
no. 25791.1 1.02, filed on 3/10/2000. which claimed the benefit of the fOng date of J 
U.S.provisional.applicatk>n no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent ^ 
applkiatton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 

30 whki) claimed the benefit of the filing dates of U.S. proviskxral application no. ^ 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
■ U.S. utility applteiafion no. 09^11.941; attorney docket na 25791.16.02. filed on ^ 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 

35 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent . "] 
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application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 

which claimed the t)enefit of the filing date of U.S. provisional patent application 

serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
5 4/26/2000, which claimed the t)enefit of the filing date of U.S. provisional application 

no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

provisional . appHcatton no. 60/146.203. attorney docket no. 25791.25. filed on 

7/29/1999; (12) U.S. provisional applicatkm no. ^143,039, attcmiey docket no. 

25791.28. filed on 7/9^1999; (13) U.S. provisional patent appficatkm serial no. 
10 60/162,671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 

appHcatkm no. 60/159.039, atlom^ docket no. 25791.36, filed on 10/12.1999; (IS) 

U.S. provistonal patent appBcatkin no. 60/159,033. attorney docket no. 25791.37. 

filed on 10/12/1999; and (16) IJ.S. provi8k)nal patent appBcatlon no. 60/165.228. 

attorney docket no. 25791.39, filed on 11/12/1999.. the disclosures of whjch are 
15 incorporated herein tjyrefiwBnoe. 

The ocMjpHng 2440 Is prelieFatjIy coupled to the support member 2425 and 

the expanskm cone 2435. The oou|^ng'2440 is prefisrably adapted to conv^ 

eledrical. communicafion. and/pr hydraulte signals to amUor from the packer 2445. 

The coupling 2440 may t>e any number of conventional support members such as, 
20 for example, commercially available slick wire, braided wire, coiled tubing, or drilling 

stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the lower sectton 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide 8uf^:ient frictional force to 

25 support the k)wer section 2465 of the expandable wellbore casing 2430 and the 
mass 2450. The packer .2445 may be any number of conventional comrmHoially 
available peckers. In a prsfsrred embodirnent. the packer 2445 is an RTTS packer 
avallabie from Hafflburton Energy Senrfoes In order to optimally provkle multiple sets 
and releases, in an aitemativa embodiment, hydraulic s^>s may be substituted for. 

30 or used to siq^lement. the packer 2445. 

TTra mass 2450 b preferably coupled to the lower section 2465 of ttie 
expandable tubular member 2430. The mass 2450 is preferably selected to provkie 
a fensiie toad on the tower section 2465 of the expandable tubular member 2430 
that ranges from about 50 to 100 % of the yieM point of the upper section 2475 of 

35 the expandable tubular member 2430. In tills rnanner. when the packer 2445 is 
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released, the axtel force provided by the mass 2450 optimally radially expands and 
extoKles the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surfeoe 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 seaHng m^nber 2455 is preferably adapted to fhiidldy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing member 2455 may be any 
number of conventional commerdalty avaiiabto sealing members. In a preferred 
embodiment, the upper sealing member i24S5 is viton rubber in order to optimally 

10 provide load canying and pressure sealing capacity. 

The tower sealbig member 2460 is preferably poupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fluididy seal the interface between 
the radlaOy expanded upper section 2475 of the expandable tubular member 2430 

15 and the open hole weiibore section 2405. The lower sealing rrmnber 2460 may be 
any number of conventional oomrnerctolly available sealing membere. In a preferred 
errrixxliment, the lower seaBng mentiber 2460 is viton rubber in order to optimally 
provide lead bearing arxJ seattng capacity. 

As illustrated in FIG. 24a, the apparatiA 2420 is preferably posltloried within 

20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular rmmber 2430 positioned in overlapping relation to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 is supported 
by the support member 2425, the expansion cone 2435, the coupling 2440, the 
packer 2445, and the lower secttoh 2465 of the expandable tubular member 2430. 

25 In this manner, the Intennediate section 2470 of the expandable tubular member 
'2430 preferably 6obs not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b, in a preferred embodiment, the packer 2445 is 
then released from connection wKh the tower sectton 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 

30 support member 2425, expanston cone 2435, and the lower and intermediate 
sectkms. 2465 and 2470, of the expandable tubular member 2430. In a preened 
embodiment, the w^ht of the mass 2450 then causes the expandable tubular 
membcH* 2430 to be radially expanded by, and extruded off of, the expanston cone 
2435. In a preferred embodiment, during the extruston process, the positkm of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular mentber 2430 and the wellbore casing 2400. 

In an attemative embodiment a compressible cement and/or epoxy Is 
Injected into the annular space between the unexpended portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cenient and/or epoxy then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluldic seal is provided around the tubular 
member 2430. 

As Illustrated In FIG. 24c, in a preferred embodiment, after the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 2435. 
a new section of wellbore casing is fomwd that pr^erably includes the radially 
expanded tubiter member 2430 and an outer isuinular layer of a fluidic sealing 
material. More generally, the apparatus 2^20 b used to repair or form wellbore 
casings, pipeHnes, and stnictural supports. , 

In an alternative enrixxliment, the mass 2450 is positioned on top of the 
upper sedion 2475 of the tiduilar member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick walled tubular member that is concentric with 
respect to the support member 2425, ahd ateo rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the expansion cone will cany the mass 2450 out of 
the wellbore 2405. 

Referring to FIGS. 25a to 25c, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 25a, a wellbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subterranean formation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any orientation from ttie vertical direction to approxbnately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2520 is utilized to fonm a new 
section of wellbore casing within the open hole wellbore section 2505. More 
generally, the apparatus 2520 is preferabfy utillad to form or r^ir welibore. 
casings, pipelines, or structural supports. 

The apparatus 25^ preferably Includes a support member 2525, an 
expandable tubular member 2530. an expansion cone 2535. a chamber 2440, an 
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end plate 2545. one or more upper sealing members 2555, and one or more sealing 
members 2560. 

The suppi3rt member 2525 is preferably adapted to be coupled to a surface 
location. The support rtiember 2525 is further coupled to the expar^ion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support member 2525 may, for example, be 
oonyentionat commerdally available slick wire, braided vidre, cdled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to the 

10 expanshm cone 2535. In a preferred embodiment, the expandable tubular rnember 
2530 fijffther Inchjdes one or more upper and lower sealing members, 2555 and 
2560. on the ou&Me surface of the expandable tubular member 2530 in mier to 
optimally seal the Interfeoe between the expandable tubular member 2530 and the 
wellbore casing 25(M) and the open hole wellbore sectton 2505. 

15 In a preferred embodiment, the expandable tubular member 2530 further 

includes a tower section 2565. an intermediate section 2570. and an upper sectton 
2530.. In a preferred embodiment, the wall thicknesses of tt>e lower and 
intemnediate sections, 2565 and 2570. are less than the wall thickness of the upper 
s^^tton 2575 in order to optimally facilitate the radial expansior) of the expandable 

20 tubular member 2530. 

In a preferred embodiment, the tower section 2565 of the expandable tubular 
rnember 2530 further includes the chamber 2540 and the end plate 2545. 

In a prefenred embodiment, the expandable tubular member 2530 is further 
provided substantially as disclosed in one or more of the foltowing: (1) U.S. utility 

25 patent application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12^1999, wf^ claimed the benefit of the fifing date of U.S. provisional patent 
application no. 60/11 1.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
uUBty patent applicatton serisri no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

30 applksation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcatton 
serial no. 09/502.350. attorney docket no. 25791:8.02, fitod on 2/10/2000, which 
claimed the benefit of thef filing date of U.S. provistonal application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which dainted the benefit of 

35 the filing date of U.S. provisional applicatton no. 60/108.558, attorney docket no. 
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25791.9, fited on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, vi^ich dalnned the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which dainied the benefit of the filing dates of U.S. pro\nsk)nal appllcatbn no. 
60/121.841. attorney dodcet no. 25791.12. filed on 2/26/1999 and U.S. pro\^8k)nal 
appOcatkm no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8). 
U.S. utility applicaiion no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the bmeflt of the fiihg date of U.S. provteional serial no. 
60/121.807, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appncatkMi no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
wMch claimed ttie benefit of the fifing date of U.S. proviskmal patent appficatton 
serial no. 80/137,998, attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
uUlity patent applicatkm no. 09/559.122, attorney docket no. 25791.23.02, fited on 
4/26/2000. whteh claimed ttte benefit of ttie fUng date of U.S. provisional applteatton 
no. 60/131.106, attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonal applkaUon no. 60/146,203. aUomey docket na 25791.25. filed on 
7/29/1999; (12) U.S. provisional applteatkm no. 60/143.039, attorney docket no. 
25791.26, fited on 7^1999; (13) U.S. provisional patent appticatton seiial no. 
60/162,671. attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatten no. 60/159,033, attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provisiwial patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. ttte disctesures of whteh are 
iraorporated herein by reference. 

The expansten cone 2535 Is preferably coupled to ttie support, member 
^25. The expanston cone 2535 te farther preferably removably coupled to ttie 
expandabte ttJbutar member 2530. The expansten cone 2535 Is preferably adapted 
to radtelly expand the expandert)te tubular member 2530 when ttte mpanskm cone 
2535 Is axtelly dispiaoed retetive to ttte expandabte tubuter menkwr 2530. The 
expansion cone 2535 is further preferaMy adapted to convey fluMIc materials to 
and/or from ttie chamber 2540. 

In a preferred embodlmmt the expansten cone ^5 is provkted 
substenttelly as disctosed in one or more of ttie fbltewing: (1) U.S. utilify patent 
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application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. wlilch claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applteation serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the t)enefit of the filing date of U.S. provisional 
appUcatlon no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent applidation 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.61 1. 
atComey docket na 25791.8; (4) U.S. utUity patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benm of 
the filing date of U.S. provisional appHcatton no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskmal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460, attomey docket 
no. 25791.11.02, filed on 3/10C000, wWch claimed the tienefit of the filing date of 
U.S. prov^kmal appDcatkm no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appUcatlon no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
whfch claimed the benefit of the filing dates of U.S. provlstonal appllcatton no. 
60/121.841. attomey docket no. 25791.12, filed on 2«6/1999 and U.S. proviskmal 
application ho. 60/154.047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/611,941, attomey docket no. 25791.16.02, filed on 
2/24/2000. which claimed the beiiefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attomey docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent applteation 
serial no. 60/137.998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
• utility patent applteation no. 09/559,122, attomey docket no. 25791.23.02. filed on 
4/26/2000, whteh dabned the benefit of the filing date of U.S. provisional application 
no. 80/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlsk)nal appllcafioh no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999: (12) U.S. pnovlsmnal application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent appUcation serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.Si. provisional 
appllcaUon no. 60/159,039. attomey docket no.' 25791.36, filed on 10/12.1999; (15) 
U.S. provlsiorial patent appik»tion no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60^65,228. 
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attorney xJocket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
mcorporated herein by reference. 

The chamber 2540 is defined by the Interior portion of the lower section 2565 
of the expandable tubular member 2530 betow the expansion cone 2535 and above 
Ihe end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluMIc materials having a higher density than ttie fluidic materials outside of the 
mpandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surfeoe 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fMdicly seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available' sealing rnembers. In a preferred 
embodiment, the upper sealing member 2555 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2560 Is prefeiabiy coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fiuldiciy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the open hole weltbore section 2505. The iower sealing member 2560 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2560 is viton mbber in order to optimally 
iwovide load carrying and pressure sealing capacity. 

As illustrated In FIG. 25a. the apparatus 2520 is preferably positioned within 
the weilbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular number 2530 positioned in overiapping relation to the wellbore 
casing 2500. 

As muStiated in FIG. 25b. a quantity of a fluidic material 2580 having a 
<lenslly greater than the density of the fluidic material wimin the region 25^ 
of the expandable tubular member 2530 Is Ir^ected into the chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585. due to the dlfiarences in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by. and 
extruded off of. the expansion cone 2535. In a preferred embodiment, during the 
extmslon process, the position of the support member 2525 is adjusted toensure an 
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overlapping relation between the expandable tubular member 2530 and the wellbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extnislon process. In this manner, high 
pressure pumping equipment is typically not required, or the need for it Is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is rnalntainM writhin the support member 2525. 

In an altemativa embodiment, a compressible cement and/or epoxy is 
Injected Into the annular space between the unexpended portion of the tubular 
member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably pennltted to at 
least partialV cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530. 

As IHustrated In FIG. 25c In a preferred embodiment, after the expandable 
tubular member 2530 has been completely extnided off of the expansion cone 2536. 
a new section of wellbore casing is fbmned that preferably includes the radialljl 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form wellbore 
20 casings, pipelines, and stnjctural supports. 

Refening to FIGS. 26a to 26c. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
win now be described. Refening to Fig. 26a. a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean fonnation 2610. 
The wenbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
hortzonlal direction. 

In a preferred embodiment, an apparatus 2620 Is utilized to fomi a new 

section of weflbore casing within the open hole wellbore section 2605. More 
generally, the apparatus 2620 is preferably utilized to fbnn or repair wellbore 
casings, pipeibtes. or stnjdurai supports. 

The apparatus 2620 preferably includes a support member 2625. an 
expandable tubular member 2630. an expansion cone 2635. a slip joint 2640. an 
end plate 2545. a chamber 2650, one or more slip members 2655. one or more 
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sealing members 2670, one or more upper sealing members 2675. and one or more 
. lower sealing nr)efnbers 2680. 

The support member 2625 is preferabty adapted to be coupled to a surface 
locatkMi. The support member 2625 Is further coupled to the expansion cone 2635. 
The support nwmber 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may. for example, be 
conventional commerdaly available sHck wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandaUe tubular member 2630 is removably coupled to the 
expansion oone 2635. In a preferred embodiihent. the expandabto tubular member 
2630 further includes one or more upper and lower sealing members. 2675 and 
2680. on the outeide surface of the expandaUe tubular member 2630 In order to 
optimally seal the interface between the expandaUe tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore section 2605. 

In a preferred embodiment, the expandaUe tubular member 2630 further 
includes a lower section 2685. an intermediate section 2690. and an upper section 
2695. In a preferred embodiment, the wall thicknesses of the kMver and 
mtemiedlate sections. 2685 and 2690. are less than the wall tUckness of the upper 
section 2695 in order to optimally fadKtete the radial expanston of the expandable 
tubular member 2630. 

In a preferred embodiment, the lower section 2685 of the expandable tubular 
member 2630 houses the slip joint 2640. the end plate 2645. the slips 2655, and the 
sealing members 2670. In a preferred embodiment, the interfor portion of the tower 
section 2685 of ttie expandabto tubular number 2630 below the expansion cone 
2635 and above ttM end plate defines the chantber 2650. In a preferred 
embodiment, the tower sectton 2685 of the expandaUe tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FIGS. 1ato25c . 

In a preferred embodiment, the expandaUe tubular member 2630 Is further 
provided substentially as disctosed in one or more of the lUtowing: (l) U.S. utility 
patent appltoation serial no. 09/454.139. attorney docket na 25791.3.02. filed on 
12«/1909. whtoh claimed the benefit of the filing date of U.S. prx>vistonal patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatiori serial no. 09/510.913, attorney docket no. 25791.7.02. fitod 
on 2«3«000, whk:h claimed the benefit of the filing date of U.S. provistonal 
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application no. 60/121.702. filed on 2/25/1999; (3) U.S. irtfllty patent applicafion 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10C000. which 
claimed the benefit of the fiiing date of U.S. provisional application no. 80/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338.' 
5 attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the t>enefit of 
Ihe fiBng date of U.S. provlstonal appHcation no. 60/108.558. attorney docket no. 
25791.9. fBed on 11/16.1998; (5) U.S. provlstonal patent application no. 60/18^.546. 
Wed on 2/18«000; (6) U.S. . utllity patent application no. 09/523.460. attorney docket 
no. 25791.1 1.02. filed on 3/10Q000. vohich claimed the benefit of the filing date of 
10 U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appOcatton no. 09/512.895. attorney docket no. 25791.1^02. fBed on 2/24/2000. 
VKhlch claimed the benefit of the filing dates of U.S. provistonal applicatton no. 
60/121.841. attorney docket no. 25791.12, filed on 2«6/1999 and U.S. provistonal 
appltoafion no. 60/154.047. attomey docket no. 2579129. filed on 9/16/1999; (8) 
15 U.S. uttlity applicatton no. 09/511.941. attorney docket no. 25791.16.02. fited on 
2«4/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2^6/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02. fited on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent appUcatton' 
serial no. 60/137.998. attomey docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attomey docket no. 25791.23.02. fited on 
4«6/2000. whteh dalmed the benefit of the filing date of U.S. provisional appOcation 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146.203. attomey docket no. 25791.25. filed on 
26 7/29/1999; (12) U.S. provistonal application no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
. 60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appOcatlon no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patant applicatton no. 60/159.033. attomey docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provtetonal patent appltoafion no. 60/165,228 
attomey docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The expansion cone 2635 is preferably coupted to the support member 2625 
and the slip joint 2640. The expansibn cone 2635 is further preferably removably 
35 coupled to the expandabte tubular member 2630. The expanston cone 2835 is 
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preferably adapted to radially expand the expandable tubidar member 2830 when 
»ie expansion cone 2635 is axiaily displaced native to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 

In a preferred embodiment, the expansion cone 2635 is further provided 
substaittially as disclosed in one or more of the following: (1) U.S. utUity patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293. attorney docket no. 25791 .3. filed on 12/7/1 998; (2) U.S. 
ulillly patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which dalroed the benefit of the flBng date of U.S. provisfonal 
appftcation no. 60/121.702, filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
• claimed the benefit of the filing date of U.S. proviskxral application no. 80/1 19.61 1 , 
attorney docket no. 25791.8; (4) U.S. utHity patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 80/108,558, attorney docket no. 
25791.9, filed on 11/18.1998; (5) U.S. provisk>nal patent appHcatkm no. 80/183,548, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.480. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of ttie filing date of 
U.S. provisfonal applicarwm no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utiWy patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional appOcation no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisfonal 
applfoation no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiHty application no. 09/511.941. attorney docket no. 25791.16,02. filed on 
2/24/2000, whfch claimed the benefit of ttie filing date of U.S. provisfonal serial no. 
80/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utiHty patent 
appHcation no. 09/588.948, attorney docket no. 25791117.02. filed on June 7. 2000. 
wWch claimed ttie benefit of ttie filing date of U.S. provisfonal patent application 
serial no. 60/137,998, attorney docket no. 2579i:i7, filed on 8/7/1999; (10) U.S. 
uttWy patent appHcation ho. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, virhlch daimed the benefit of ttie filing date of U.S. previstonal application 
no. 80/131,108. attorney docket no. 25791.23, filed on 4/28/1999; (11) U.S. 
provisfonal appHcation no. 60/148,203, attorney docket no. 25791.25. filed on 
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7/29/1999; (12) U.S. provisional appKca^on no. 60/143,039» attorney docket no. 
25791.%, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatkxi no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1^; (15) 
5 U.S. provisional patent applicatim no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatk)n no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disctosures of vvhk^h are 
incorporated herein by reference. 

The slip Joint 2640 is coupled to the expansk)n cone 2635 and the end plate 
10 2645. The slip Joint ^40 Is preferably adapted to pemrit the end plate 2645 to be 
axialiy displaced relative to the expansbn cone 2635. In this manner, the size of the 
chamber ^OSO is variable. The sBp Joint 2640 may be any number of oonventtonal 
oommerddly available slip joints modified In accordance with the teachings of the 
present disclosure. 

15 The slip Joint 2640 prefmbly includes an Upper member 2640a, a resilient 

meinber 2640b, and a tower member 2640a The upper member 2640a is coupled 
to the expanston oone 2635 and the resilient member 2640b. The upper member 
2640a is movably coupled to the toimr rherriber 2640b. The upper member 2640a 
preferably Includes one or more fluid pass^es 2640aa that pemnit the passage of 

20 fluidtc materials. The lower member 2640b is coupled to the end plate 2645 and the 
resilient member 2640b. The tower member 2640b is niovably coupled to the upper 
member 2640a. The tower member 2640b preferably includes one or more fluid 
passages 2640ba that permit the passage of fluidic materials. The resilient member 
2640c is coupled between the upper and lower members. 2640a and 2640b. The 

25 resilient nriember 2640c is pr^rabiy adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640, the slips 2655, and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portkm of the interior erf the tower section 2685 of the expandabte tubiidar mernber 
30 2630. The end plate 2645 is further adapted .to define. In ocmbinatlon with the 
expandable tubuter member 2630, and the expansion cone 2635, the chamber 
2650. 

The chamber 2650 is defined by the interior portion of the tower section 2685 
of Vhe expandabte tubular member 2630 below the expansion cone 2635 and above 
35 the end plate 2645. In a preferred embodiment, the pressurization of the chamber 
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r 2650 causes the expansion cmB 2635 to be axiaUy displaced and thereby radially 

expand the expandable tubular member 2B30. The chamber 2650 is pr^erably 
r- adapted to move upwardly within the expandable tubular member 2630 as the 

expansion cone 2635 and end plate 2645 are axially displaced within the 
^ 5 expandable tubular member 2630. 

The sfips 2655 are coupled to me end plate 2645. The slips 2655 are 
^ preferably adapted to permit the erui plate 2645 to be displaced in the upward axial 

diractton; but prevent axial displacermnt of the end plate 2645 in the downward 

direction. In this manner, the chamber 2650 is pressurized by iryecting fiuidic 
^ 10 materials into the chamber 2650. Because the end plate 2645 is mainteined in a 

substantially stettonary position, relative to the expandable tubular member 2630, 
^ during the Injection of pressurized fiuidic materials into the chamber 2650, the 

pressurizatlon of the chamber 2650 preferaUy axially displaces the expansion cone 
^ 2635. In a preferred end>odiment, when the slip joint 2640 is ful^ 

15 Joint 2640 then displaces the end plate 2645 in the upward axial direction. In a 
^ prafenf^ embodiment^ when the spring force of the elastic member 2640c of the slip 

joint 2640 is greater than the fiuidic pressurizatlon fitme within the chamber 2650. 
r the end ptete 26^ is dispteced In the upward axial directton. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 
r- 20 members 2670 are further preferably sealingly coupled to the interior walls of the 

expandable tubular member 2630. In this manner, the chamter 2650 optimally 
^ pressurized durhgoperatton of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
^ of the upper section 2695 of the expandable tubular member 2630. The upper 

25 sealing member 2675 is preferably adapted to fluididy seal the interface between 

the radially expanded upper sectbn 2695 of the expandable tubular member 2630 

r- 

and the wellbore casing 2600. The upper sealing member 2675 may be any 

number of conventional commercially available sealing members. In a preferred 
!^ embodiment, the upper seaHng member 2675 is viton mbber in order to optimally 

30 provide load canrying and pressure sealing capadty. 
r The lower sealing menrd)er 2680 Js preferably coupled to the outside surtece 

of the upper section 2695 of the expandable tubular member 2630. The lower 
^ sealing member 2680 is preferably adapted to fluidlciy seal the interface between 

the radially expanded upper section 2695 of the expandabte tubular member 2630 
r- 35 and the open hole wellbore section 2605. The lower sealing member 2880 may be 
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any number of conventional cwnnnerclally available sealing menobers. In a prefened 
embodinrient the lower sealing mentber 2680 is viton rubber In order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a. the apparatus 2620 is preferably positioned within 
the wellbore casing 2600 and the open hole wellbore section 2605 with the 
expanctable tubular number 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2830 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with refen^nce to FIQS. 
la to 25c. 

As illustrated in FIG. %b. the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by Injecting a 
pressuriKd fluidic ntaterial into the chanrtier 2650. 

In a preferred enrdxxJiment the expandable tubular member 2630 is radially 
expanded by applying an upward axial force to the expansion cone 2635. In a 
prelerTed embodiment, once the sl^ Joint 2840 is fully extended, the end plate 2645 
is then axidly displaced in tte upward directton. In this manner, the end plate 2645 
follows the expansion cone 2635. In a preferred embodiment, the chamber 2650 is 
pressurized when the fricKonal forces exceed a predetermined value. In this 
manner, the axial displacement of the expansion cone 2635 is provided by applying 
an ax»l force that is selectively supplemented by pressurizing the chamber 2650. 

In an altematlve embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extmsion 
process, The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion piDcess. In this 
manner, an annular structural support and fluidIc seal is provided around the tubular 
member 2630. 

As illustrated in FIG. 26c, in a prefenred embodiment, after the expandable 
tubutar member 2630 has been compieteiy extruded off of the expansion cone 2635, 
a new section of wellbore casiiig is formed that preferably includes the radially 
expanded tubular member 2830 and an outer annular layer of a fluidic seaBng 
material. More generally, the apparatus 2620 is used to repair or form wellbore 
casings, pipelines, and staictural supports. 

104 



Refening initialiy to RG. 27, a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes tt\e steps of: (1) 
coupling the expancteble tubular memtwr to the preexisting structure by axially 
displacing an expansion cone; and (2) radially expand&ig the expandable tutniter by 
app^ng direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28, in step 2705, an 
expandable tubular member 2805 is coupled to a preexisting wellbore casing 2810 
positioned wittiin a subtenanean fbmiation 2815. In a preferred embodiment, the 
weiBxHPB casmg 2810 further includes an outer annular layer 2820 of a fluidic sealing 
material such as. for example, cement. The expandeble tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional commercially avdiable methods for coupling an expandable tubiriar 
menriMr to a preexisting stmcture sudi as. for example, puMng an expansion cone 
through a tubular member, or pusNng an expansion cone through a. tubular member 
using a presswized fluidto material. In a pr^ianed embodiment, the expandable 
tubular rnember 2805 Is coupled to ^ preexisting structure 2610 using one or more 
of the apparatus and nrwthods disclosed in ttie following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, fitod on 
12/3/1999, which claimed the ben^t of the filing date of U.S. provisional patent 
appTication no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1^; (2) U.S. 
utility patent application serial no. 09/510,913, atbomey dodcet no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of tiie filing date of U.S. provlsional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provteional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utiUty patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. fited on 11/15/1999. which claimed the benefit of 
ttie filing date of U.S. provlsional applicatton no. 60/108,558, iattomey docket no. 
25791 .9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. uUity patent applteation no. 09/523.460. attomey docket 
no. 25791.11.02. fited on 3/10/2000. whteh claimed ttie benefit of ttie filing date of 
U.S. provlstonal applKafion no. 60/124.042, fHed on 3/1 1/1990; C7) U.S. uUHty patent 
appUcatidn no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the tienefit of ttie filing dates of U.S. provistenal application no. 
60/121.641. attomey docket no. 25791.12. fited on 2/26/1999 and U.S. provistonai 

105' 



application no. 6(V1 54,047, attorney docket no. ^91.29, filed on 9/16/1899; (8) 
U.S. utility application no. 09/511,941, attorney docket no, 25791.16.02, filed on 
2/24/2000, which claimed the t^eneTit of the filing date of U.S. provldonal serial no. 
60/12^907, attorney docket no. 25791.16, filed on 2/^/1999; (9) U.S. utility patent 
5 . aw)Bcation no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisk)nal patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appHcation no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit d the fOIng date of U.S. provisional application 

10 no. 60/131.106, attomey docket no. 25791.23, filed on 4^6/1999; (11) U.S. 
provistonal cippllcatk>n no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisbnal appllcatton no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provish>nal patent application serial no. 
60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. proviskHial 

15 ai^catton no. 60/159,039^ attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. prxivisionai patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. ttie dIsdMures of which are 
incorporated herein by reference. In a prefened embodiment, ttie amount of radial 

20 expanslbnprdvMed in step 105 ranges from about 5% to 20%. 

in a preferred embodiment, as illustrated in FIG. 29, in step 2710, at least a 
portion of the expandable tubular memt>er 2805 is further radially expanded by using 
a radial expansion tool 2905 to apply direct radiai pressure to the expandable 
tubular member 2805. The radial expanston tool 2905 may be any number of 

25 conventional radial expanston tools suitable for applying direct radial pressure to a 
tubular member. In a preferred embodiment the radial expansion tool 2905 is 
provided substantially as disclosed on one or more of the following U.S. Patents: 
5,014.779 and 5,083,608, the disctosiires of whidi are Incorporated herein by 
reference. In a preferred embodiment the amount of radial e)q)ansion of ttie 

30 expandable tubular member 2805 provided in step 2710 ranges up to about 5%. In 
a prefenBd enrUxxliment ttie radial contact pressures generated by ttie radial 
expanston tool 2905 in step 2710 range from about 5.000 to 140,000 pel. In order to 
optimally plastically deform the expandable tubular member 205 to ttie final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of the expandable tubular member that overlaps with the 
preexisting weilbore casing 2810. In this manner, the h^h compressive forces 
typically required to radtaUy expand the portion of the expandable tubular member 
2805 that overlaps the preexisting weitbore casing 2810 are Of^maily provided. 

In an alternative embodiment the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the Inside diameter of the pre-existing weilbore casing 2810. 
in this manner, a monoKliameter weilbore casing Is optimally provided. 

Thu8» the method 2700 provides a 2-8tep radial expansion process that 
uUiizBs: (1) a rislatively quidc method of radial expansion for the majority of the radial 
expansion; &nd (2) a high contact pressure method for the remaining radial 
expansion. In several altemativiB embodiments, the method 2700 is used to form or 
repair weHbore casings, pipelines, or structural supports. 

The method 2700 further provides an apparatus and method for coupling an 
expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisting structure by axially displacing an expansion cone 
within the expandable tubular member. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 
apparatus and mettiod have wide application to ttie fonnation and r^lr (rf weilbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliable nwthod for forming and repairing weilbore casings, pipelines, 
and structural supports. In a prefened implementation, ttie initial radial expansion of 
the expandable tubular member by axially displacing ttie expansion cone provide 
from about 5% to 25% of radial expansion, and ttte subsequent application of direct 
radial pressure to the expandable tubular member providias an additional radial 
expansion of up to about 10%. In ttils manner, ttie desired final geometry of tt^ 
radially expanded tubular meml)er is optimairy achieved in a time efficient and 
reliable manner. This mettiod and apparatus is particularly useful in optimally 
creating profiles and seal geometries for liner tpps and for connections between 
jcrinted tubulars. 

A mettiod of coupling an expandable tubular member to a preexisting 
structure has been described ttiat includes positioning ttie tubular member and an 
expansion cone within ttie preexisting stmcture. anchoring the tubular member to 
ttie preexisting stmcture, axially displadng ttie expansion cone relattve to ttie tubular 
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member by pulfing the expansion cone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: irijecting a lubricating fluid Into the trailing edge of the Interface 
between the expansion cone and the tubular member. In a prefened embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centlpoise. In a 
preferred embodbnent, the injecting includes: Injecting lubricating fluid into a tapered 
end of ttie expansion cone/ In a prefened embodiment, the injecting includes: 
injecting lubricating fluid into.the area around the axial midpoint of a first tapered end 
of the expansion cone. In a prefened embodirnent, the injecting Includes: injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone, in a piefierred embodiment, the irijecting 
includes: injecting lubricaling fluid into an Interior of (he expansion cone. In a 
preferred embodiment, the irijecting includes: inje^ lubricating fluid through an 
outer surface of the expansion oorie. in a prefenBd embodiment, the ir\Jecting 
includes: |njectir>g the lubricating fluid into a piuraMy of discrete locations along the 
trailing edge portion. In a prefened embodiment, the lubricating fluid includes 
drilling mud. in a preferred embodiment, the lubricating fluid further includes: 
TorqTrim III. EP Mudlib, and DrillN-Slid. in a prefened embodiment the lubricating 
fluid includes TorqTrim III. EP Mudlib, and Dri^N-Slld. In a prefened embodiment. 
tt» interfece between the expansion cone and the tubular member Includes: cO&hng 
the interior surfece of the tubular member with a lubricant. In a preferred 
embodiment, lubricating the Interface between the expansion cone and the tubular 
member includes: coating the interior surface of the tubular member with a firet part 
of a lubricant, and applying a second part of the lubricant to the inferior surface of 
the tubular merinber. In a prefened embodiment the lubricant comprises a metallic 
soap. In a prefen«d ei^bodiment the lubricant Is setected finom the group consisting 
of CLube-10. C4»H0S^WW. and OPHOS^Wt In a prefened embodiment, the 
lubricant provides a sliding friction coeflident of fess than about 0.20. in a preferred 
embodiment the lubricant is chemically bonded to the Interior surfaces of the tubular 
members. In a preferred embodirnent the lubricant Is meohanicaliy bonded to the 
Interior surfaces of the tubular members. In a prefened embodiment the lubricant Is 
adhesively bonded to the interior surfece of the tubular members. In a preferred 
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embodiment, the lut)ricant indudes epoxy, molytxienum disuHidd. graptiite. 
aluminum, copper, ahjmisificate end poiyethytenepoiyamlne. 

A method of coupling a tubular member to a preexisting structure hw also 
been described that includes positioning the tubular member and an expansion cone 
witWn the preexisting stnicture, anchoring the tubular member to the preexisting 
stricture, and axtelly displadng the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an wmular member, IrKiuding: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %. 
ImperfBciions oT less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %. and no necking of the walls of the annular member 
for radial expanskms of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluid into the preexisting 
stnjcture, positioning the tubular member and an expansion ocme within the 
preexisting structure, anchoring the tubular member to ttte preexisting structure, and 
axiaOy displacing the expansion cone relativa to the tubular member by pulling the 
expansion cone through the tubular member. In a preferred embodiment, the 
lubricating fluid includes: BARO-LUB GOUD^EAL^ brand drilHng mud lubricant. 

A method of coupling an expandable tubular member to a preexisGng 
structure has also been described that includes positioning the expandable tubular 
noember and an expansion cone within the preexsting structure, anchoring the 
expandad)ie tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the expandable tubuldr member by 
pulling the expansion cone through the expandable tubular member. In a prefened 
embodiment, the €»xpendable tubular member Includes: a first tubular nriember. a 
second tubular member, and a threaded connection for coupling the first tubular 
. member to the second tubular member. In a prsferred embodiment, the threaded 
connection bidudes: one or more sealing membere for sealing the Interface between 
the first and second tubular membere. In a prefsrred embodiment, the threaded 
connectton comprtees a pin and box threaded connedkm. in a preferred 
embodiment, the seaUng membere are potitimed adjacent to an end portion of the 
threaded connedk^. in a prsferred wnbodiment, one of the sealing membere is 
posMkMwd adjacent to an end ptirtion of the threaded connectton: and wherein 
another one of the seeing membere is not posittoned edjacent to an .end portton of 
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the threaded connection. In a prefened emtxKiiment, a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded oonnectton. 

A method of coupling an expandable tubular member to a preextetind 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone within the preexisting stnicture, anchoring the 
expandable tubular memt>er to the preexisting stmcture, and 
axially displacing the expansion cone relative to the expandable tubular member by 
puffing the expansion bone through the expandabte tubular member In a preferred 
enrtodiment, the expandable tubular member includes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: coanttQ the threaded portions of the tubular members with a seatent. coupling the 
threaded portions of the tubular members, and curing ttie sealant. In a preferred 
enAodiment, the sealant is ^eded from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing 
compounds having poiymerizabtai materials. In a prefened embodiment, the method 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tububr 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without^ilure. In a prefeaed embodiment, the sealant is 
restetant to conventional welibore fluldic materials. In a preferred embodiment, the 
material properties of the sealant are substeintially stable for temperatures ranging 
from about 0 to 450 V. In a preferred eml)odiment the method further Includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tubular members with the sealant, in a preferred 
embodiment, the primer includes a curing catalyst In a preferred embodiment, the 
prhner is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular members, 
in a prefenfed embodiment, the primer includes a curing catelyst 

A noethod of coupling a tutxjiar member to a preexisting strudiffe has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexistirig 
stnicture, and axially displacing Vtm expansion cone reiatiN^ to the tubular member 
by pulling the expansion cone through the expandable tubular member. In a 
preferred embodiment, the tubular member includes: a pair of rings for engaging the 
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preexisting staicture. and a sealing element positioned between the rings for sealing 
the interface between the tubular member and the preexisting structure. 

A method of coupling a tubular menrtber to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the prmxisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axlally displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
Includes one or more slots. In a prefenned embodiment, the slots are provided at a 
preexpanded portion of the tubular member* In a preferred embodiment, the slots 
are provided at a noh-preexpanded portion of the tubuter member. 

A method of ooupbig a tubular member to a preexisting structure has also 
been described that includes posittonihg the expandable tubular nnember and an 
expansion oone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubutar member by pulling tte expansion oone through 
the expandable tubular membier. In a prefiened embodiment, the tubular member 
includes: a first preexpanded portion, an intennediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 
portton coupled to the intermediate portion. 

A mettiod of coupling a tubular nnember to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displaclr^ the expansion cone 
relative to the expandable tubular member by pulling the expansion cone throi^h 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a prefenred embodiment, the Increased axiat force is 
provided on a p«iodic basis. In a preferred embodiment, the increased axial force 
is provided on a random basis. In a preferred mibodlmmt, the ratio of the 
increased axial force to the substantially oonetant axisd force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
t>een described that Includes positioning the tubular memt>er and an expansion cone 
within the preexisting stnicture, anchoring ttie tubular member to the preexisting 
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structure, and axially displacirtg the expansion oone relative to the expandable 
tubular member by pushing and pulling the expansion cone throi^h the expandable 
tubular member. In a preferred embodiment, pushing the expansion cone includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 
S A method of coupling a tubular member to a pree)Q$ting structure has also 

been described that includes positioning the tubular member and an expansion cone 
witMn the preexisting stnicture, anchoring the tubular member to the preexisting 
structure, axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and injecting a 

10 curable fluidic seeOng material between the tubular member and the preexlsfing 
stmcture prior to axially displacing the.expansion cone. 

A method of coupling a tubular member to a preexisting stmcture has also 
been described that includes positioning the tubular member and ah ^cpansim oone 
yMAn the preexisting structure, anchoring the tubular member to the preexisting 

I S structure by increasing the size of the exparision cone, and axially displacing ttie 
expansion oone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 

20 within the preexisting structure, anchoring the tubular member to the preexisting 
stmcture by heating a portion of the tubular niember, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling an expandable tubular member to a preexisting 

25 structure has also been described that includes positioning the expandable tubular 
member, an expansion oone, and an anchoring device vrithin the preexisting 
stmcture. positioning the anchoring device above tlie expansion cone, anchoring the 
exparKilatrie tubular member to the preexbting stmcture using the anchoring device, 
and axially displacing the expansion cone. 

30 A nf^thod of couplir^ an expandable tubular member to a preexisting 

stmcture has also been described that includes positioning the tauter member and 
an expanston oone within the preexfettng stmc^re, explosively anchoring the tubular 
member to the preexisting stmcture, and axially displacing the expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting stmcture has 
also been described that Includes fixing the position of an expansion cone wthin the 
preexisting structure, driving the expandable tubular niember onto the expansion 
cone in a first direction, and axially displadng the expansion cone in a second 
direction relative to the expandable tubular member. In a preferred embodiment, the 
first and second directions are deferent. 

A method of coupling an expandable tubular member to a preexisting 
structure has atlso been described that Includes placing the expandable tubular, an 
expansion cone, and a rmilieni anchor within the preexteting structure, releasing the 
resilient anchor, and axially displadhg the expansion cone within the expandable 
tubuiarnrtember 

A method of coupling an expandable tubular member to a preexisting 
stmcture has als6 been described that includes placing the expandable , tubular 
member, an expansion cohe, and an anchor into the preexisting structure, anchoring 
the.expandable tubular member to the preexisting structure by: pivoting one or more 
engagement elements, and axially displadng the expansion cone. In a preferred 
embodiment, pivoting the engagement elements includes: actuating the 
engagement elements. In a prefened embodiment, pivoting the engagement 
elements includes: placing a quantity of a fiuidic material onto the engagerhent 
elements. In a preferred embodiment, pivoting the engagement elements includes: 
displacing the expandal>le tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 
a fiuidic material onto the expandable tubular member to anchor the expandable 
tubular menrtier to the preexisting structure, and axially displacing the expansion 
cone. In a preferred einbodlnwnt, the fiuidic niaterialoorhprfees a barite p^ In a 
preferred embodment the fiuidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone Into the preexisting stmcture. anchoring the 
expandable tubular member to the preexisting stmcture by injecting a quantity of a 
hardenable fiuidic material into the preexisting stmcture. at least parfiaHy curing the 
hardenable fiuidic sealing material, and 
axially displacing the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Includes pladi^ the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular nrwmber in a downward direction. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Includes placing the expandable tubular 
member and an expansion cona within the preexisting stnicture, injecting a quantity 
of a first fluidic material having a first density into the region of the preexisting 
structure outeide of the expandeMe tubular member, and irijecting a quantity of a 
second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a prefened embodiment, the second 
density is greater than the first density. 

A method of coupling an axpandable tubular member to a preexisting 
structure has also bean desalted that Includes placing the expandable tubular 
memter and an expansion cone into, the preexisting structure, anchoring the 
expandable tubular memter to tte preexisting structure, applying an axial force to 
the expansion cone, and pressurizing an interior portion of tte expandable tubular 
meml)er teiow the expansion cone. 

A method of coupling an expandable tubular member to a preexteting 
structure has also been described that includes placing the expandable tubular 
memter and an expansion cone into tte preexisting stnjcture, and applying an axial 
force to the expandable tubular member. 

An apparsttus for coupling a tubular nwmber to a preexisting structure has 
also been described ttet includes an expandable tubular member, an anchoring 
device adapted to couple tte exparidable tubular memter to tte pree}dsting 
structure, and an expansiori oone movably coupled to tte expandable tubular 
member and adapted to radially expand tte expandable tubular memter, including: 
a housing Including a tepered firet end and a second end, one or more grooves 
ftjimed in tte outer surtece of tte tepered first end, and one or more axial flow 
passages fluidiidy coupted to tte grooves. In a preferred embodiment, the grooves 
include drcumferenttel grooves. In a preferred embodiment, the grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodirmnt. 
tte axial flow passages include axial grooves. In a preferred embodiment, tte axial 
grooves are spaced apart by at least about 3 inches in tte circumferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the lx)dy to the groovy. In a preferred emlxxliment, the axial grooves extend from 
the second end of the body to the grooves. In a preferred embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered 'first end of the body to thd grooves. In a preferred 
embodiment, the axiai flow passages extend from the tapered first end of the body 
to the second end of the body. In a preferred embodiment, the axial flow passages' 
extend from the steond end of the body to the grooves. In a preferred embodiment 
one or more of the fknw passages include inserts ha>^ng in 
a prefmred embodiment, one or more ctf the axial flow p^sages include filters. In a 
prefened embodiment, the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages, in a prefened embodiment, the 
cross-sectional area of the grooves ranges from about 2X10"^ In^ to SXIff* in^ In a 
preferred embodiment, the cross^ectioriai area of the axial flow passages ranges 
from about 2X10^ in^ to 5X10"* In^ in a prefened embodiment, the angle of attack 
of the first tapered end of the body ranges fnorn about 10 to 30 degrees, in a 
prefened embodiment, the grooves are concentrated In a trailing edge portion of the 
tapered first end. In a preferred embodiment, the angle <rf indinatton of the axial 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of attadc of the first tapered end. In a preferred embodiment, the grooves 
include: a flow channel having a first radius of curvatajre, a first shoulder positioned 
on one side of the flow channel having a second radius of curvature, and a second 
shoulder positioned on the other side of the flow channel having a third radius of 
cun/ature. in a preferred embodiment, the first second and third radii of curvature 
are substantialiy equal. In a preferred embodiment the axial flow passages Include: 
a flow channel havirig a flrst radius of cun/abjre. a first shoulder positioned on one 
side of the flow channel having a second radius of curvature, and a second shoulder 
positioned on tte other side of the flow channel having a third radlw of cunrature. 
In a prefenred embodiment ther first second and third radii of curvature are 
substantially equal. In a preferred embodiment the second radius of cun/ature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes an expandable tubular member, an 
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anchoring devfce adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member includes: an annular 
member, having: a wall thickness that vanes less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall tMckness. no failure for radial expansions of up to about 30 %, and no 
necking of tte walls of the anmlar member for radial expansions of up to about 
25%. 

An apparatus for coupling an expandable tubular membw to a preexisting 
stnjcture has also been described that indudes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting strucbire, and an expanston cone movably coupled to the expandable 
tubular member and adapted to radiaHy expand the eiepandable tubular mmnber. in 
a preferred embodiment, the expandable tubirfar member bidudes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubular member. In a preferred embodiment, the 
threaded connection includes: one or more sealing members for sealing the 
interface between the first and second tubular members. In a prefened 
embodiment, the threaded connectkxi comprtees a pin and lx>x threaded 
connection. In a prefenred embodinwnt, the sealing members are posittoned 
adjacent to an end portk>n of the threaded connection. In a prefenred embodiment, 
one of the seaHng members is positk>ned adjacent to an end portion of me threaded 
oonnectton, and anoth^ one of the sealing memt)ers is not positioned adjacent to 
an end portion of the threaded connectton. In a preferr^ embodiment, the plurality 
of the sealing members are positkmed adjacent to an end portion of the threaded 
connectton. \ ' 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has edso been described that includes an expandabto tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expanston cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member: In 
a preferred embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a preferred 
embodiment, the lubricant comprises a hnetolik: soap. In a pr^erred embodiment, 
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the tubricanl is selected from the group consisting of C-Lube-10, OPHOS-58-M» and 
OPIH0S-5B-R. in a prefemed embodiment, the lubricant provides a sliding friction 
coefficient of less than about 0.20. in a preferred embodiment, the lubricant is 
chemically bonded to the interior surface of the expandable tubular nnemt>er. In a 
5 preferred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular nmmber. In a preferred embodiment, the lubricant is 
adhesively trended to the interior sifffaca of the expandable tubular member. In a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisilicate and poiyethylenepolyamine. 

10 An apparatus for cou(rilhg an expandable tubular member to a preexisting 

structure has also been descrfltod that hdudes an expandable titf>ular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, arxl an expanston cone movably coupled to the expandat)le 
tulHiiar member and adapted to radially expand the e^jpandable tubular member. In 

IS a piBferred embodiment the expandable tubular member includes: a pair of tubular 
memt>er8 having threaded portions coupled to one another, and a quantity of a 
seedant within tte threaded portions of the tubular members. In a prefenred 
embodinent, the sealmt is selected from the grwp consisting of epoxies, 
thennosettlr^ sealing compounds, curable sealing compounds, arid sealing 

20 compounds having polymerizable materials. In a preferred embodiment, the sealant 
Includes an initial cure cycle and a final cure cyde. In a prefenred emt>odiment, the 
sealant can t>e stretched up to about 30 to 40 percent vWthout failure. In a prefenred 
embodiment the sealant is resistent to conventional wellbore fluidic nriaterials. In a 
preferred embodiment, the material properties of the sealant are substentialiy stebte 

25 for temperatures ranging from about 0 to 450 ^F. In a preferred embodiment, the 
threaded portions of the tubular members include a primer for ImRroving the 
adhesion of the seatant to tte threaded porHcxr^. 

An apparatus for coupRng an expahdabte tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 

30 'anchoring device adapted to coupte the expandabte tubular men^ier to the 
preexfeting structure, and an expar^ion cone nnovably coupled to the expandable 
tubular member and adapted to radially expand tte i93q)andabte tubular member, in 
a preferred embodiment, the expandable tubular member includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
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rings for sealing the interface t>etween the tutuilar niemt)er and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisttng stnicture, and an expansion cone movabty coupled to the expandable 
tubular member and adapted to radially expand the e)^ndable tubular member, in 
a preferred embodiment, the expandable tubular member includes one or more 
slots. In a prefenned embodiment the slols are prowled at a preexpanded portion of 
the expandable tubular member. In a prefened embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nr«>vabty coupled to the expandable 
tubulannember and adapted to radially expand the expandable tubular member.. In 
a preferred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intenmediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpartded portion coupled to 
the intenmediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes an, expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 
member and adapted to radially e)qpand the expandable tubular member, and a 
vQh/eable fluid passage ooupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member ooupled to the first support member, an expansion cone ooupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device ooupled to the second support member adapted to 
couple the expandable tubutaf member to the preexisting stmcture. In a preferred 
embodiment, the anchoring device is positioned at>ove the expanston cone. In a 
preferred embodiment, the outside diameter of the expansion cone is greater than 
the inside diameter of the expandable tubular member. In a preferred embodiment, 
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the outside diameter of the e)9>ansion oone is appraximatety equal to the outside 
diameter of the expandatrte tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that Includes a first support noember/a second 
5 support member coupled to the first support member, an expansion oone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
^apted to ccHjple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular niember to a preexisting 
10 structure has also-been described that includes a support member, an expandable 
expansion oone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descnlied that includes a support member, an expandable 
15 expansion cone coupled to the support member, and an expandable tubular . 
mernber coupled to the expandable expansion cone, in a prefemed embodiment, 
the expandable tubular member includes one or OKm anchoring devices. In a 
preferred embodiment,^ the expandable tubular member includes a slotted end 
portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has also been dekribed that includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to, the 
expansion cone including one or more shape memory metal inserts, and a heater ' 
coupled to the support member in opposing relation to the shape memory metal 

25 Inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Indudes a support member, 
i an expansion oone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resBlent anchor coupled to the 
30 expandable tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient scroll. In a preferred embodiment, the resilient anchor includes 
orie or more resilient arms. In a preferred embodiment, the resilient anchor 
indudes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor is adsv>ted to mate with the expanston cone. 
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An expandable tubular member has also been described that includes an ^ 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the resilient panels ^ 
adapted to controllab^ release the resilient panels. 
5 . An apparatus for ooupttng an expandable tubular member to a preexisting ^ 

structure has also been descnl>ed that includes a support member, 

an expansion cone coupled to the support member, an expandable tubular member ^ 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spikes pivotally coupled to the 

10 expandable tubular member for engagirig the preexisting stmcture. In a preferred 
embodinient, the apparatus further includes one or more corresponding actuators 
for pivoiing the spikes. 

An apparatus for coupling an exparKl£d>le tubular member to a preexisting 
structure has also been described that includes a support member, 

15 an expansion cone coupled to the support rnemt)er, an expandable tubular rnemb^^ . 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more petal baskets pivotally coupled 
to the expandaUe tubular member. In a preferred embodiment, the apparatus ^. 
further includes one or more corresponding actuators for pivoting the petal baskets. 

20 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member^ an expar^h 
cone coupled to the support member, an expandable tubular ntember coupled to the ^ 
expansion cone, including: a slotted portk>n provided at one end of the expandable 
tubular memt)er. _ 

25 An apparatus for coupling an expandable tubular menr^r to a preexisting 

structure has also been described that includes a support member, an expanston 
oone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the support member and an end portton of the expandable tubular 
member, and a mass'ooupled to the end porticm of the expandable tubular member. ^ 

30 In a preferred embodiment, the weight of the mass is greater than about 50 to 100 

% of the yiekl strength of the expandable tubular member. "1 

An apparatus for ocMipling an expandable tubtidar member to a preexisUng 
structure has also been described that includes a support member including a fluid ^ 
passage, an dxpanstoncone coupled, to the support member, an expandable tubular 

35 member coupled to the expanskxrt cone, a slip joint coupled to the expansion cone, 
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an end plate coupled to the slip joint, a fluid chanfit)er coupled to the fluid passage, 
the fluid chanU)er defined by the interior portion pf the expandable tubular niember 
beb¥een the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
described that includes positioning the tubular member and an expansion cone 
wHNn the preexisting structure, axiaily displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
preferred embodiment axiaily displacing the expansion cone Includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment 
axtaily dispiacir^g the expsinsion cone includes: injecting a flukJIc material into the 
tubular member. In a preferred embodiment axiaily displacing the expansion cone 
includes: . applying a tensife force to the expansion cone. In a prefen^d 
embodiment. axiaDy displacing the expansion cone includes: displacti^ the 
expansion cone into the tubular member. In a preferred embodiment axiaily 
displacing the expansbn cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment axiaily displacing the expanston cone 
radiaHy expands the tubular nriember by about 10% to 20%. in a prefen^d 
embodinf>ent applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment 
applying direct radial pressure to the tubular member includes applying a redial 
force at discrete locations, in a preferred embodiment, the preexisting structure 
includes a weiibore casing. In a preferred embodiment, the preexisting structure 
Indudes.a pipeline. In a prefenBd ernbodiment the preexisting structure includes a 
structural support. 

An apparatus also has been described that includes a tubular member 
coupled to a preexisting structure. The tubular member is coupled to the preexisting 
stnidure by the process of: positioning the tubular member and an expansion cone 
within the preexisting structure, axiaily displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member, in a 
preferred embodiment, axiaily displacing the expansion cone includes: pressurizing 
at least a portion of the Interior of the tubular member. In a preferred embocHment 
axiaily displacing the expansion cone includes: ir^ecHng. a fiuidic material into the 
tubular memb^. In a prefenred embodiment axiaily displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment axiaHy displacing the expansion cone includes: dlsplactr^ the 
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expansion cone into the tubular memt>er. In a preferred emtKxiiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tidxter memt)er. In a prefened embodiment, axially displacing the expansion erne 
radially expands the tubular member by about 10% to 20%. In a preferred 

5 embodinr)ent, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a prefenred embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casing. In a preferred errtfxxjinient, the preexisting structure indudes In 

10 a preferred embodiment, the preexisting structure includes a structural support 

Although this detailed description has shown and described Illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, conges, and substitutions. In some instances, one may employ 
some features of the present invention without a oorrespondirig use of the other 

15. features. Accordingly, it is appropriate that readers should cor)strue the appended 
claims brcfadly, arKi in a manner consisterrt with the scope of the invention. 
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CLAIMS 

1 . An apparatus for coupling a tubular member to a preexisting structure, 
comprising: 

an expandable tubular meniber, 
5 an anchoring device adapted to couple the expandable tubular member to 

the preexisting structure; and 

an expansion cone movably coupled to the esq^ndabte tubular memb^ and 
adapted to radially expand the expandable tubular member, including: 
a housing including a tapered, first end and a second end; ' 
1 0 one or more grooves fonned in the outer surface of the tapered first end; and 

or^ or more axial fiow passages fiuididy coupled to tte grooves. 

2. The apparatus of daim 1 . wherein the grooves comprise drcumferential 
groovy. 

15 

3. The apparatus of daim 1 , wherein the grooves ocxnprise spiral grooves. 

4. The apparatus of daim 1 , wherein the grooves are concentrated around the 
axial midpcrint of the tapered portion of the housing. 

20 

5. The apparatus of daim 1 . wherein ttie axial flow passages comprise axial 
grooves. 

6. The apparatus of daim 5. wherein the axial grooves are spaced apart by at 
25 least 3 indies in the drcumferential direction. 

7. The apparatus of daim 5, wherein the wAz\ grooves extend from the tapered 
first end of the body to the grooves. 

30 8. The apparatus of daim 5. wherein the axial grooves extend from the second 
end of the body to the grooves. 

9. The apparatus of daim 5, wherein the axial grooves extend from the tapered 
first end of the body to the second end of the body. 

35 
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1 0. The apparatus of daim 1 , wherein the axial flow passages are positioned 
within the housing of the expansion oone. 

1 1 . The apparatus of daim 10, wherein the axial flow passages extend frbnr) the 
5 tapered first end of the t)ody to the grooves. 

12. The apparatus of daim 10. wherein the a)dal flow passages extend from the 
tapered first end of the iKXiy to the second end of the t)ody. 

10 . 13. The apparatus of daim 12» wherein the axial flow passages extend from the 
second end of the tKxly to the ^txwes. 

14. The appanertus erf daim 12, wl^rein one or more of the flow passages 
indude inserts having restricted flow passages. 

15 

15. The apparatus of claim 12, wherein one or more of the axial flow passages 
Imdude filters. 

16. The apparatus of daim 1 . wherein the cross sectional area of the grooves is 
20 greater thari the cross sectional area of the axial flow passages. 

17. The apparatus of daim 1 . wherein the cross-sectional area of the grooves 
ranges from 2X10^ in^ to 5X10'^ inl 

25 1 8. The aM>aratus of daim 1 , wherein the cross-sectional area of the axial flow 
passages ranges from 2X10^ in^ to 5X10^ in^ 

19. The apparatus of daim 1 . vifherein the angle of attack of the first tapered erxJ 
of the t)ody ranges from 10 to 30 degrees. 
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20. The apparatus of daim 1 , wherein the grooves are cpnoentrated In a trailing 
edge portion of the tapered first end. 
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21 . The apparatus oT daim 1 . wherein the angle of inclination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle cS attadc of the fird tapered end. 
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5 22. The apparatus of claim 1 , wherein the grooves include: 

a flow channel having a first radius of curvature; 

a first shoulder portioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
10 third radius of curvature. 

23. The apparatus of claim 22, wherein the first, second and third radii of 
curvature are substantially equal. 

15 24. * The apparectus of daim 1 , wherein the axial flow passages include: 

a flow channel having a flret radius of curvature; 

a first shoulder positioned on one side of the flow channel havir^ a second 
racfius of curvature; and 

a second shoulder positioned on the other side of ttie flow dianr^l having a 
20 third radius of curvature. 



r« 25. The apparatus of daim 24. wherein the flret, second and third radii of 

cun^ture are substantially equal. 

25 2B. The apparatus of daim 24, wherein the second radius of curvature is greater 
_ than the third radius of cun^ature. 

27. The apparatus of daim 1 . wherein the expandable tubular membe; indudes: 
an annular member, hiaving: 
30 a wall thidcness that varies less than 8 %; 

^ a hoop yield strength that varies less than 10%; 

imperfections of less than 8 % of the wall thickness; 
^ ru)feilureforrediaiexpan^>nsof upto30%;and 

no necking of the walls of the annular member for radial expanstons of up to 

r 35 25%. 
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28. The apparatus of dalm 1 . wherein the expandable tubular memt)er Includes: 
a first tutujlar m^nben 

a secx>nd tubular member, and 

a pin and box threaded connection for coupling the first tubular member to 
the second tubular member, the threaded connection Including: 

one or more sealing members for sealing ttie interface between the first and 
second tubular members. 

29. The apparatus of daim 28, wherein the sealing mernbers are positioned 
adjacent to an end portion of the threaded connection. 

30. The apparatus of dalm 28, wherein one of the sealing members b positioned 
adjacent to an end portton of the threaded connection; and wherein another one of 
me sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

31 . The apparatus of daim 28, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the thraaded connectton. 

32. The apparatus of dalm 1 , wherein the expandable tubular member indudes: 
a layer of a lubricant bonded to the interior surface of the tubular member. 

33. The apparatus of dalm 32, wherein the lubricant comprises a metallic soap. 

34. The apparatus of daim 32. wherein the lubricant is selected from the group 
consisting of C-laibe-1 0, C-PHOS-58-M. and C-PHOS-5B-R. 

35w The apparatus of daini 32. wherein the lubricant provkies a sliding friction 
ooefRdent of tess than 0.20. 

.36. llie apparatus of claim 32, wherein the lubricant is chemically bonded to 
interior surfeoe of the expandable tubular member. 



126 



37. The apparatus of claim 32. wh^n the lijt>ricant is mechanically t)onded to 
the interior surface oT the expandat>le tubular memt>er. 

38. The apparatus of daim 32, wherein the lubricant is adhesively bonded to the 
5 interior surface of the expandable tubular member. 

39. The apparatus of dainh 38, wherein the lubricant indiKles epoxy, 
molybdenum disulfide, graphite, alummum, copper, alumisllicate and 
polyethytenepoiyamine. 

10 

40. The apparatus of daim 1 , wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another; 

and 

a quantity of a sealant within the threaded pc^'ons of the tubular merTri)ers. 

15 

41 . The apparatus of daim 40, wherein the sealant is selected from the group 
consisting of epoxles, thermosetting sealing compounds, curatrie sealing 
conrqpounds, and sealing compounds having polymerizable materials. 

20 42. The apparatus of daim 40. wherein the sealant indudes an Initial cure cyde 
and a final cure cyde. 

43. The apparatus of daim 40, wherein the sealant can be stretched up toZO to 
40 percent without failure. 

25 

. 44. The apparatus of daim 40, wherein the sealant is resistant to conventional 
wellbore fluldic materials. 

45. The apps^ratus of claim 40, wherein the material properties of the sealant are 
30 substantially stable for tenrq)eratures ranging from 0 to 450°F. 

. 46. The apparatus of daim 40, whensin the threaded portions of the tubular 
members indude a primer for improving the adhesion of the sealant to the threaded 
portions. 

35 
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47. The apparatus of dsdm 1 , wherein the expandable tubular member indudee: 
a pair or rings for engaging the preexlstihg structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

5 

48. The apparatus of daim t, wherein the expandable tubular member indudes: 
a first preexpanded portion; 

an intemnedlate portion coupled to the first preexpanded porticm induding a 
sealing element; and 
10 a second preexpanded portion coupled to ttie Intemiediate portion. 

49. The apparatus of daim 1, further comprising: 

a \^lveable fluid passage coupled to the anchoring device. 

15 50. • The apparatus of daim 1 . wherein the anchoring device comprises an 
explosive anchoring device. 

5V The apparatus of daim 1, wherein the expandable tubular member Indudes 
one or more shape memory metal inserts; and the apparatus indudes a heater In 
20 opposing relation to the shape memory metal inserts. 

52. The apparatus of claim 1 , whel^in the anchoring device indudes a resilient 
anchor coupled to the expandable tubular member. 

The apparatus of daim 52, wherein the resilient anchor indudes: 
a resilient scroll. 

The apparatus of daim 52, wherein the resHtent anchor indudes: 
one or more resilient anms. 

The apparatus of daim 52, wherein the resffient anchor indudes: 
one or more resilient rBdiaily oriented elements. 

The apparatus erf daim 52, wherein the resilient anchor is adapted to mate 
35 with the expansion cone. . 
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54. 

30 

55. 
56. 
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57. The apparatus of daim 1 , wherein the expandable tubular member includes: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
5 . a release member releasably coupled to the resilient panels adapted to 

controllably release the resilient panels. 

58. The apparati^ of daim 1 , wherein the anchoring device indudes an anchor 
coupled to the expandable tubular member, induding: 

10 one or more spikes pivotally coupled to the expandable tubular member for 

engaging the preexisting structure. 
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59. The apparatus of daim 58, further induding one or more corresponding 
actuators for pivoting the spikes. 

60. The apparatus of daim 1 , wherein the anchoring device indudes an anchor 
coupled to the expandable tubular member, induding: 

one or more petal baskets pivotally coupled to the expandable tubular 
member. 

61 . The apparatus of daim 60, further Inchiding one or wore conresponding 
actuators for pivotir^ the petal baskets. 



62. ' The apparatus of claim 1 , further comprising: 
25 a support menniber induding a fluid passage, the expanston cone coupled to 

the support member, the expandable tubular member coupled to the expansion 
cone; 

a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 
30 a fluid chamber coupled to the fluid passage, the flukJ chamber defined by 

the interior portton of the expandable tubular member between the expansion cone 
and the end plate. . 
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The apparatus of daim 1, wherein the expandable tubular member indudes: 
a slotted end pc^tton. 
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1 . A method of coupling an expandable tubular member to a preexisting 
structure, comprteing: 

positioning the tubular member and an expansion cone within the preexisting 
5 stnjcture; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to tl^ tubular member by 
puffing the expansion oone through the tubular member, and 

lubricaflng the inters between the expansion oone and the tubular 
10 member. 

2. The method of daim 1 , wherein lubricating the interfeice between the 
expansion cone and the tubular member includes: 

injectii^ a lubricating fluid into the trailing edge of the interface between the 
1 5 expansion cone and the tubular member 

3. The method of daim 2, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

20 4. The method of daim 2, wherein the Injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
is tapered end of the expansion cone. 

6. The rnethod of daim 2. wherein the injecting indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of dairin 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion oone. 

8. the method of daim 2, wherein the injecting indudes: 
35 injecting lubricating fluid into an interior of the expansion cone. 
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9. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

5 10. The method of daim 2, wherein the injecting indudes: 

injecting the lubricating fluid into a plurality of discrete locations along thei 
trailing edge portion. 

1 1 ; The rrathod of claim 2. wherein the lubricating fluid comprises: 
10 drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further indudes: 
TorqTrimlll; 

EPMudlib;and 
15 .DrillN-Slid. 

13. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrim III; 

EPMudIib;and 
20 DrillN-Slld. 

14. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a lubricant 

25 

15. The method of daim 1 , wherein lubricating the interface between the 
expansion cone md the tubular member indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

30 applying a second part of the lubricant to the interior surfoce of the tubular 

member. 

16. The method of daim 14» wherein the lubricant comprises a metallic srap. 
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17. The method of daim 14. wherein the lubricant is selected from the group 
consisting of OLube-10. C-PHOS-58-M. and C-PHOS^58-R. 

18. The method of claim 14, wherein the lubricant provides a sliding fridUon 
5 coefRctent of less than atxxjt 0.20. 

19. The method of daim 14, wherein the lubricant is chemtcaily bonded to the 
interior surfaces of the tubular members. 

10 20. The method of daim 14, wherein the lubricant is mechanically bonded to the 
interior sur^Kses of the tubular members. ^ 

21. The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior surfeioe of the tubular fnembers. 

15 

22. The rriethod of claim 14, wherein the lubricant indudesepoxy, molybdenum 
. disulfide, graphite, aluminum, copper, alumtsilicate and polyethylenepolyamine. 

23. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expan^on cone within the preexisting 
structure; ; 

anchoring flie tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular member, 

wherein the tubular member indudes: 

an annular member, Induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 imperfections of less than about 8% of the wall thickness; 

no failure for radial expansions of up to about. 30%; and ; 

no neckirtg of the waUs of the annular member for radial expansions of up to 
about 25%. 
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24. A method of coupling a tubular member to a preexisting structure, 
comprising: 

jnJecUng a lubricating fluid into the preexteting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axidily displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

25. The method of daim 24, wherwn the lubricating fluid comprises: 
BARO-LUB GOIJ>SEAL«« brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprisfng: 

positioning the expandable tubular mmiber and an expansion cone withh 
the preexisfing structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
number by pulling the expansion cone through the expandable tubular member, 

wherein the expandable tubular rrwmber Includes: 

a first tubular nmmber 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more seaHng niembers for sealirig the interface between the first and 
second tubular n)embers. 

27. The method of daim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of daim 26, wherein the sealing .members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of daim 26, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein anotter one of 
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the sealing members is not positioned adjacent to an end portion of the threaded 
oonnecOon. 

30. The method of daim 26. wherein a plurafity of the sealing members are 
5 positioned adjacent to an end portion of the threaded connection. 

31 . A method of coupling an expandable tubular member td a preexisting 
structure, comprising: 

positioning the expandable tubular member and an eicpansion cone within 
10 the preexistirig structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tiA>uiar 
member by pulling the expansion cone through the expandable tubular member, 

wherein the expandable tubular member includes a plurality of tubular 
1 5 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant; 

coupOng the threaded portions of the tubular members; and 

curing the sealant. 

20 32. The method of claim 31 , ^^rein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

33. The method of claim 31 , further Including: 

25 . initially curing the sealant prior to radially expanding the tubular members; 

and 

finally curing the sealant after radially expanding the tiitHJlar members. 

34. The method of dalm 31. wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. 

35. The method of daim 31 . wheriain the sealant is resistant to conventional 
wellbore fluidic materials. 
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36. The method of daim 31 , wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 ^F. 

37. The method of daim 31 , further Induding: 

applying a primer to the threaded portions of the tubular members prior to 
coating the threaded portions of the tubular mmnbers with the sealant. 

38. The method of daim 37, wherein the primer indudes a curing catalyst 

39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant applied to the threaded portion of 
the other one of the tubular members. 

40. The method of claim 37. wherein the primer indudes a curing catalyst 

41 . A method of ooupfing a tubular member to a preexisting structure, 
ocmiprising: 

positioning the tubular member and an expansion cone within the preexisting 
stnjdure; 

anchoring the tubular member to the preexisting stmcture; and 
axialiy dtspladng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular memben 
wherein the tubular member indud^: 
a pair of rings for engaging the preexisting structure; and 
a sraling element positioned between the rings for sealing the Interface 

between the tubular member and the preexisting structure. 

42. . A method of coupling a tubular menriber to a preexisting strudure. 
comprising: 

positioning the expandable tubular member and asr\ expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axiaily displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the tubutar menriber indudes one or more slots. 
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43. The method of daim 42. wherein the stots are provided at a preexpanded 
portion of the tubular member. 



5 44. The method of daim 42^ wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting structure, 
comprising: 

10 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular menrrt>er to the preexisting structure; and 
axially displadng the expansion oone relative to the expandable tubular 
merTd>er by pulling the expansion cone ttirough the expandable tubular member; 
15 wherein the tubidar member indudes: 

a first preexpanded portion; 

an intermediate portipn coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

20 

46. A niethod of, coupling a tubular member to a preexisting stmcture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 
25 anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 
wherein the axial force Indudes: 
30 a substantialiy constant axial force; and 

an increased axid force. 

47. The method of daim 46, wherein the increased axial force is provided on a 
periodic t>aste. 
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t 10 strucbm; 



48. The mettKxJ erf claim 46, wherein the increased axial force is provided on a 
random basis. 

49. The method of claim 46, wherein the ratio of the increased axial force to the 
5 substantially constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting stnicture, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
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anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pushing and pulling the expansion cone throi^h the expandable tubular 
member. 

52. The method of daim 51 . wherein pushing the expansion cone includes: 
injecting a pressurized fiuidic material into contact with the expansion cone. 

53. A method cf coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the expandable tubular member, and 

injecting a cureble fiuidic sealing material between the tubular member and 
the preexisting structure prior to axially displacing the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
30 comprising: 

positioning the tubular member and an expansion cone witMn the preexisting 
structure; 

anchoring the tubular member to the preexisting stnjcture by increasing the 
size of the expansion cone; and 
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axialty displacing the expansion cone relaOve to the tubular meml>er by 
pulling the expansion cone through the tubular niember. 



55. A method of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular member; and 
10 axially displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. . A mtfhod of oouplir^ an expandable tubular member to a preexisting 
stoidure. comprising: 

1 5 posittoning the expandsd)le tubular mentber, an expansion cone, and an 

anchoring device within the preexisting structure; 

posiHoning the anchoring de^ce above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring de>dce; and 
20 axially displadng the expari^n cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

posittohing the tubular member and an expansion cone within the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member. 

58. A nriethod of coupling an dependable tubular to a preexisting structure,^ 
30 comprising: 

fixing the position of ari expansion cone within the preexisting stmcture; 
driving the expandable tubularmember onto, the expansion cone In a finst 
direction; and 

axially displacing the e)q)ansion cone in a second direction relative to the 
35 expandable tubular member. 
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wherein the first and second directions are different. 

59. A nnethod of coupling an expandat>le tubular member to a preexisting 
structure, comprising: 

5 placing the expandable tubular, an expansion cone, and a resilient anchor 

within the preexisting structure; 

releasing the resilient anchor, and 

axially displacing the expansion cone within the expandable tubular member. ^ 

10 60. A method of coupling ari expandable tubular member to a preexisOng 
structure, comprising: . 

placing the expandable tubular member, an expansion cone, and ah anchor 
into the preexisting structure; 

anchoring the expandable tubular member to t{he preexisting structure by: 
IS pivoting one or noore engagement derhents; and 

axially displacing the expansion cone. 

61 . The method of daim 60; wherein pivoting tte engagement elements . 
includes: 

20 actuating the engagement elements. 

62. The method of claim 60, wherein pivoting the engagement elements 
includes: 

placing a quantity of a fluldic material onto the engagement elements. 

25 

63. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

displadng the expandable tubular member. 

30 64. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the exparKiable tubular member and an expansion oone into the 
preexisting structure; 

pladng a quantity of a fluldic material onto the expandable tutujlar member to 
35 anchor the expandable tubular member to the preexisting struchire; arKi 
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axially displacing tlie expansion cone. 
65. The method of claim 64, wherein the fiuidic material comprises a barite plug. 
5 66. The method of claim 64, wherein the fiuidic material comprises a flex plug. 

67. A method of coupling an expandat>le tubular member to a preexisting 
stmcture, comprising: 

positioning the expandable tubular mernt>er and an expar^ion ome into the 
10 preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
ir^ecting a quantity of a hardenable fiuidic material into the preexisting structure; 
at least partially curing the hardenable fiuidic sealing material; and . 
axially displacing the.expanslon cone. 

15 . 

68. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expanston cone within the 
preexisting stmcture; and 
20 applying an axial force to the expandable tubular member in a downward 

direction. 

69. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 placing th^ expandable tubular member and an expansion cone within the 

preexisting structure: 

injecting a quantity of a foBt fiuidic material having a first density into the 
region of the preexisting structure outside of the expandable tubular memben and 
injecting a quantity of a second fiuidic material having a second density into a 
30 portion of the expandable tubular member below the expansion cone; 
wherein the second density te greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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placing the expandable tubular member and an expansion oone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; 

applying an axial force to the expansion cone; and 

pressurizing an Interior portion of the expandable tubular member below the 
e}q>ansioh cone. 

71 . A method of coupling an expandable tubular member to a preexteting 
structure, comprising: ' 

placing the expandable tubul£ir member and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expar^dable tubular member. 

72. An apparato for coupling a tubular member tq a preexisting structure, 
comprising: ' 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stnjcture; and 

an expansion cone movably coupled to the expandable tubular rnember and 
adapted to radially expand the expandable tubular member, including: 

a housing Including a tapered first end and a second end; 

one or more grooves famed in the outer surface of the tapered first end; and 

one or nrore axial flow passages fluldidy coupled to the grooves. 

73. The apparatus of daim 72. wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of claim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentrated around the 
asdal midpoint of ttie tapered portion of Hie housing. 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial 
grooves. 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the drcumferential direction. 

7B. The apparatus of daim 76, wherein the axial grooves extend from the 
5 tapered first end of the body to the grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the grooved. 

10 80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body. 

81 . The apparatus of daim 72, wherein the axial flow passages are posittoned 
within the housing of the expansion cone. 

15 

82. The apparatus of daim 81 wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81 . wherein the axial flow passages extend frdm the - 
20 tapered first end of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts havir^ restricted flow passages. 

86. The apparatus of daim 83, wherein one or more of the axial flow passages 
indude filters. 

30 

87. Tlie apparatus of daim 72, wherein the cross sectional area df the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-sectional area of the grooves 
35 ranges from about 2X10'*in^ to 5X10*^ in^ 
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89. The apparatus of daim 72, wherein the cross-sectional area of the axial flow 
passages ranges from about 2X1(r* in^ to 5X10^ Inl 



5 90. The apparatus of daim 72, wherein the angle of attack the first tapered 
end of the txxiy ranges from about 10 to 30 degrees. 

91 . The apparatus of daim 72, wherein the grooves are concentrated in a trailing 
edge portion of the tapered first end. 

0 

92. . The apparatus of daim 72. wherein the angle of indinatton of the axial flow 
passagm relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

93. The apparatus of daim 72, wherein the grooves indude: 
a ftow channel having a first radius of atfvature; 
a first shoulder positioned on one side of the flow channel having a second 

radius of curvature; and 

a second shouMer positioned on the other side of the flow channel having a 
third radius of curvature. 

94. The apparatus of claim 93, wherein the first, second and third radii of 
cun^ature are substantially equal. 

25 95. The apparatus of daim 72, wherein the axial flow passages include: 

a flow channel having a first radius of curvature; 

a first shoukler positioned on one skie of the flow channel having a second 
radius of oAvature; and 

a second shoulder posittoned on the other sMe of the flow channel having a 
30 third radius of cunfature. 

96. The apparatus of daim 95, wherein thd first, second and third radn of 
curvature are substantially equal. 
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97. The apparatus of claim 95, wherein the second radius of curvature is greater 
than the third radius of ourvature. 



98. An apparatus for coupling an expandable tubular member to a preeidsting 
5 structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone nrwvably coupled to the expandable tubular member and 
10 adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

an annular member, hieMng: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
15 Imperfections of less than about 8% of the wall thickness; 

no failure for radial expanstons of up to -about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 

20 99. An apparatus for coupHng an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular memt>er and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

a first tubular memben 

a second tubular memt)er; and 
30 a threaded connectton for coupling the first tubular member to the second 

tid>ular member, the ttireaded connection Including: 

one or rriore sealing members for sealing the interface between the first and 
seccmd tubular members. 
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100. - The apparatus of ciaim99/whereinttie threaded connection comprises a 
pin and box threaded connection. 

101 . The apparatus of claim 99, wherein the sealing memi)ers are positioned 
5 adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded oonnec^on; and wherein another one of 
the seaRng members is not positioned adjacent to an end portion of the threaded 

10 connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjaoQnt to an end pcMion of the threaded connectton. 

15 104. An apparatus for coupling an expandable tubular member to a preexistir^ 
structure, comprising: 

an expandable tubular memt>er; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
20 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

a layer of a lubricant coupled to the interior surface of the tubular member. 

25 1 05. The apparatus of daim 1 04, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C-lajbe-IO, C-PHOS^M, and OPHOS-58-R. 

30 . 107. Theapparatusof daim 104, wherein the lubricant provides a sliding friction 
coefficient of less than atXHit 0.20. 

108. The apparatus of daim 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 

35 

145 



109. The apparatus of daim 104, wherein the lubricant is mechanically bonded to 
the Interior surface of the expandable tubular member. 

110. The apparatus of daim 104, wherein the lubricant is adhesively bonded to 
5 the interior surface of the expandable tubular member. 

111. The apparatus of daim 110, wherein the lubricant Includes epoxy, 
molybdenum disulfide, graphite, aluminum, copper, alumlstticate and 
polyethylenepolyamine. 

10 

1 12. Ari apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising; 

an expandable tubular member, 

an anchoring device adapted to couple the expandabte tubular member to 
15 the preexteUng structure; and 

an expansion cone movaUy coupled to the expandable tubular member and 
adapted to TBtMfy expand the expandable tubular member; 
wherein the expandable tubular member includes: 
a pair of tubular memt)ers having threaded portions coupled to one another 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

1 1 3. The apparatus of daim 112, wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds having polymerizable materials. 

1 14. The apparatus bf daim 112, wherein the sealant includes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent withiout failure. 

1 16. The apparatus of daim 1 12, wherein the sealant is resistant to conventional 
weHbpre fluidic materials. 

35 
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117. The apparatus of daim 112, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 



118. The apparatus of daim 112, wherein the threaded portions of the tubular 

5 members indude a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the pree)dsting structure; and 

an expanston oone movably coupled to the expandable tubular member and 
adsq>ted to radially exparid the expandable tubular menrd>en 
15 wherein the expandable tubular member indudes: a pair of rings for 

engaging the preexisting stmcture; and 

a sealing element positioned between the rings for seaRng the interface 
between the tubular member and the preexisting structure. 

20 1 2D. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting strudure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member Indudes one or more slots. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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1 23. An apparatus for ooupOng an expandabia tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 an intemnediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intenmediate portion. 

124. An apparatus for coupling en expandable tubular member to a preexisting 
15. > stmcture, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular meml>er to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tid>ular member and 
20 adapted to radially e^q^and the expandable tubular niemben and 
a valveable fluid passage coupled to the anchoring device. 

1 25. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support ntember; 

a second support meml^er coupled to the first support member, 

an expansion cone coupled to the first support member. 

an expandable tubular member coupled to the expansion cone; arKi 

an anchoring device coupled to the second support member adapted to 

30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

128. The apparatus of daim 125, wherein tiie outside di»neter of the expansion 
cone is greater than the inside diameter of the expartdable tutnjlar memt)er. 
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1 27. Th& apparatus of claim 1 25, wherein the outside diameter of the expartsron 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 



5 128. Ah apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member, 

a second support member coupled to the first support memben 
an expansion cone coupled to the first support member; 
10 an expandabiie tubular member coupled to the expansion cone; and 

an explosh^ anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexistir^ 
15 structure, comprising: 

a support member; 

an expandable expansion cone coupled to the support member; and 
an expandable tubular member coupled to the expansion cone. 

20 1 30. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; . 

an expandable expansion cone coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

25 

131 . Ttie apparatus of dalm 130, wherein the expandable tubular member 
includes one or more anchoring devices. 

iat;2. The apparatus of daim 130, .wherein the expandable tubular member 
30 Includes a slotted end portion. 

1 33. An apparatus for ooupKng an expandable tubular to a preexisting structure, 
comprising: 

a support mefnt>er, 
35 an expansion cone coupled to the support member; 
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an expandable tubular member coupled to the expansion cone including one 
or more shape menK)ry metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

5 

1 34. An apparatus for coupBng an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expansion cone coupled to the support member, 
10 an expandable tubular member coupled to the expandable expansion cone; 

and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of daim 134. wherein the resilient anchor includes: 
15 a resilient scroll. 

136. The apparatus of daim 134. wherein the resilient anchor bidudes: 
one or more resilient arms. 

20 1 37. The apparatus <rf daim 1 34, wherein the resilient anchor includes: 
one or more resilient radially oriented elements. 

1 38. The apparatus of daim 1 34, wherein the resilient anchor is adapted to mate 
with the expansion cone. 

25 

1 39. An expandable tubular member, comprising: 
an expandable tubular tiody; 

. one or more resHient panels coupled to the expandable tuinilar body; and 
a retease member releasably coupled to the resilient panels adapted to 
30 contrdlably release the resilient panels: 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 
35 an expansion cone a>upled to the support member. 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular memt>er, including: 
one or more spikes (^tally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of datm 140, further including one or more corresponding 
actuators for pivoting the spikes. 

10 142. ' An apparatis for coupling an e)q>andable tubular member to a preexbting 
structure, comprising: 

a support memb^, 

an expanskxi cone coupled to the support ntember, . . 

an expandable tubular member coupled to the expandable expansion cone; 
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an anchor coupled to the expandable tut)ular member, Including: 
one or more petal baskets pivotally coupled toihe expandable tubular 



20 143. The apparatus of claim 142, further Including one ornrtorecorridsponding 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular memt>er to a preexisting 
structure, comprising: 
25 a support member, 

an expansk>n cone coupled to the support member, 

an ekpandable tubular member coupled to the expansion cone, including: 

a sfotted portfon provkled at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubidar member to a preexisting 
structure, comprising: 

a support member, 
an expapston cone; 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support meml)er and an end portion of the 
e)(pandat>ie tubular memt)er, and 

a mass coupled to ttie end portion of the expandable tubular member, 
wherein the weight of the mass Is greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member including a fluid passage; 
10 an expansion cone coupled to the support memben 

an expandable tubular member coupled to the expansion cone; 
a slip Joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

a fluid chaniber coupled to the fluid passage, the fluid cham^^ . 
15 the Interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupling a tubular member to a preexisting structure, 
comprising: 

20 positioning the tubular member and an expansion cone within the preexisting 

structure; 

axially displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular member 

25 

148. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

30 149. The rnethod of cbim 147. wherein axially disfrtadng the expansion 
includes: 

Injecting a fltddic material Into the tubular member. 
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150. The method of dalm 147, wherein axially displadng the expansion cone 
includes: 

152 



applying a tensile fbrod to the expansion cone. 
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151. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone Into the tubular member. 

152. The. method of dalm 147. wherein axially displacing the expansion cone 
includes: 

displacing the expulsion cone out of the tubular member. 

1 53. The method of daim 147, wherein axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. 



1 54. The method of daim 147, wherein applying direct radial pressure to the first 
15 tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of dalm 147, wherein the preexisting structure indudes.a 
wellbore casing. 

157. The method of daim 147, wherein the preexisting structure indudM a 



25 

158. The method of dalm 147, wherein the preexisting structure indudes a 
structural support 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexistir^ structure by the 
process of: 

positionihg the tubular member and an expansion cone within the preexisting 
structure; 

35 axially dispiadng the expansion done; 

153 



removing the expansion cone; and 

applying direct radial pressure to the tubular memt)er. 

1 60. The apparatus of claim 1 59. wherein axlaily displacing the expansion cone 
5 includes: 

pressurizing at least a portion of the intertor of me tubular nriemben 

161. The apparatus of dalm 159. wherein anally displacing the expansion cone 
includes: 

10 tn|ecting a fluidicmat«ial into the tubular member. 

162. The apparatus of daim 159, wherein axlaily displacing th? expansion erne 
indudes: 

applying a tensile force to the expansion cone. 

15 

163. -The apparatus of daim 159, wherein axially displadng the expansion cone 
indudes: 

displacing the expansion oone into the tubular member. 

20 164. The apparatus dl daim 159, wherein axially displadng the expansion cone 
indudes: 

displacing the expansion cone out of the tubular member. 

165. The apparatus of daim 159, wherein axially displadng the expansion corie 
25 radially e)q}ands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159. whersin applying direct radial pressure to the 
tubular member radially expands the tubular member up to about 5%. 

30 167. The apparatus of daim 159. wherein applying direct radial pressure to the 
. tubular nriember indudes applying a radial force at discrete locatton 

168. The apparatus of cteim 1S|9, wherein the preexisting structure includes a 
weHbore casing. 

35 
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169. The apparatus of datm 159, wherein the preexteting structure indiKies a 
p^line. 

1 70. The apparatus of daim 1 59, wherein the preexisting structure Includes a 
5 structural support 

171 . A system for coupling ah e}Q>andable tubular rnember to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axiaDy displacing the expansim cone relative to the tubular 
member by puling the expansion cone through the tubular memb^, and 

means for.lubricating the interfece between the expansion cone and the 
IS tubular member. 

172. The system of dairri 171. wherein the means for lubricating the interface 
between the expansion cone and the tubular member includes: 

means for injecting a lubricating fluid into the trailing edge erf the interface 
20 between the expansion cone and the tubular member. 

173. The system of daim 172, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 oentipoise. 

25 174. Thesystemof daim 172, wherein the injecting indudes: 

injecting lubricating fluid into a taperM end of the expansion cone. 

175. The system of daim 172, v^rein the means for injecting Indudes: 
means for injecUng lubricating fluid into the area around the axial midpoint of 

30 a first tapered end of the expansion cone. 

176. The system of daim ^72. wherein the rneansAW injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 
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The system of datm 172, wherein the means for injecting indudes: 
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means for Injecting lubricating fluid Into a tapered first end and a second end 
of the expansion cone. 



178. The system of dalm 172, wherein the means for injecting includes: 

5 means (or injecting lubricating fluid into an interior of the expansion cone. 

179. The system of claim 172, wherein the means for injecting includes: 

means for Injecting lubricating fluid through an outer surface of the expansion 

cone. 

10 

180. The system of dalm 172. wherein the means for Injecting Indudes: 
means for injediig the lubricating fluid Into a pluraHty of discrete locations 

along the trailing edge portion. 

15 181 . The system of dalm 172, wherein the lubricating fluid comprises: 
drilling mud. 

182. The system of dalm 172. wherein the lubricating fluid further indudes: 
TorqTrimlll; 

20 EPMudlib;and 
DrillN-Slid. 

' \ 

183. The system of daim 172, wherein the lubricating fluid cwnprises: 
ToK|Trim III; 

25 EPMudllb;and 
DrillN-Siid. 

184. Thesystemofdalm711,whweinthemeansfbrlubricatingthe.lnteifece 
t)elMeen the expansion oon9 and the tubular member Includes: 

30 means fcff coaling the Interior surface of the tubiJar member with a luMcant. 

m The system ofdaim 171. wherein the means for lubricating the Interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of the tubular member with a first part 
35 . of a lubricant; and 
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means for applying a second part of the lubricant to the interior surface of the 
tutMitar member. 

1 86. The system of claim 1 84, wherein the lubricant comprises a metallic soap. 

5 

187. The system of daim 184, wherein the lubricant is selected from the group 
consisting of C*Lube-10. CtPHOS-58-M, and C-PHOS-58-R. 

168. The system of daim 184, v^rein the lubricant provides a sliding friction 
1 0 coeffldent of less than about 0.20. 

189. The system of daim 1 84, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

15 180. The system of daim 184. wherein the lubricant Is mechanically bonded to the 
interior surfaces of the tubular memb^. 

191. The system of daim 1 84, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

20 , 

192. The system of daim 184. wherein the lubricant indudes epoxy, nrK)lybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepoiyarhine. 

193. A system for coupling a tubular member to a preexisting structure, 
25 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular rnember to the preexisting structure; and 

axialiy displacing the expansion cone relative to the tubular member by 
30 puling the expansion cone ttuougii the tubular member, 

wherein the tubular member indudes: 

an annular menri>er, induding: 

a wall thidcness that varies less than about 8 %; 

a hoop yield strerigth that varies less than about 10 %; 
35 imperfedions of less than about 8 % of the wall thidcness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular memlw for radial expansions of up to 
• about 25%. 

5 194. A system for coupling a tubular member to a preexisting stnjcture, 
comprising: 

injecting a lubricating fluid into the preexisting stmcture; 
positioning the tubular member and an expansion ccme wlftln the preexisting 
structure; 

10 anchoring the tubular member to the preexisting stmcture; and 

axially displacing the expansion cone relative to the tubular member by 
puffing the expansion cone through the tubular member. 

195. The system of claim 194, wherein the iMbricating fluid comprises: 
15 bARO-LUBGOID-SEAL^ brand drilling mud lubricant. 

196. A system for coupling an expandable tubular member to a preexisting 
slnjcture, cdmprteing: 

means for positioning ttw expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandaMe tubular 

25 member, 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular rnemben and 

a threaded connection fbr coupling the first tubular member to the second 
30 tubular member, the threaded connection Including: 

one or more sealing members fbr seaUrig the interface between the first and 
second tubtdar members. 

197. The system of daim 1 96. wherein the threaded connection comprises a pin 
35 and box threaded connection. 
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198. The system of daJm 196. wherem the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

5 199. The system of daim 196, whoreln one of the sealing members is positioned 
adjacent to an end portion bf the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end fK}rfion of the threaded 
connection. 

10. 200. The system of daim 196. wherein a plurality of theeealing numbers are 
positioned adjacent to an end portion of the threaded oonnectidn. 

201. A systern for coupling an expandable tubular mmiber to a preexisting 
structure, comprising: 

15 means for positioning the expandable tubular member and an expansion 

cone within the preexistinj9 structure; 

means for anchoring the expandalrfe tubular member to the preexteUng 
structure; and 

means for axially displadng the expansion cone relative to the e3q>andable 
20 tubular member by pulling the expansion cone through the expandable tubular 
memben 

wherein the expandable tubular merrier indudes a plurality of tubular 
members having threaded portions that are coupled to one another by the prcx»ss 
of: 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; 'and « 
curing the sealant 

202. The system of daSm 201 virfiereln the sealant is selected from the group 
30 consisting of epoxies. thermosetting sealing compounds, curable sealing 

oornpounds, and sealing oonripounds having poiymerizable nnaterials. 

203. The system of dairn^l, further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 members; and 
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mearw for finally cuHng the sealant after radially expanding the tubulv 
meml)ers. 

204. The system (rfdaim 201, wherein the sealant can be stretehed up to alxjut 
5 30 to 40 percent after curing without failure. 

205. The system of dalm 201. wherein the sealant is resistant to conventional 
weiltwre fluidio materials. 

10 206. The system of daim 201. wherein the material properties of the sealant are 
sut>stantlally staUe for temperabres ranging from about 0 to 450 ''F. 

207. The system ofcUrim 201, further including: 

means for applying a primer to the threaded portions of the tubular members 

1§ • prior to ooalbig the threaded portions of the tubuteff members with the sealant 

208. The system of dalm 207, wherein the primer Includes a curing catalyst. 

209. The system of claim 207. wherein the primer le applied to the threaded 
20 portion of one of the tubular members and the sealant Is applied to the threaded 

portion of the other one of the tubular members. 

210. The system of dalm 207. wherein the primer indudes a curing catalyst 

25 211. A system for coupling a tubular member to a preexisthg structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
stnidure: 

anchorhf^ the tubular member to the preexisting stnjdure; and 
30 axtellydlsplMing the expansion cone relative to the tubular mwnber by. 

puling the expansion cone through the expandiAtle tubular member; . 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure: and 
a sealing element positioned between the rings for seating the interface 
35 between the tubular member and the preexisting structure. 
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21 2. A system for ooupBng a tubular menrit)er to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular member to the pnaexisting structure; and 
axially displacing the expansion cone relattve to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular menfiber includes one or more slots. 

10 

213. The system of daim 212. wherein tte state sro provided at a preexpanded 
portion of ttie tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portion ctf the tubular member. 

215. A system for coupling a tubular member to a preexisting stnicture, 
comprising: 

posittoning the expandable tubular niember and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially dte(dadng the expanston cone relative to the expandable tubular 
member by pulling the expansion cone through the expandaWe tubular member. 

wherein the tubular member indudes: 
25 a first preexpanded portion: 

an intermediate portion coupled to the first preexpanded portion induding a 

sealing etement, and 

a second preexpanded portion coupled to the intenfnediate portion. 

30 216. A system fbr coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandabte tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 
Wherein tiie axial force includes: 
a substantially constant axial force; and 
an increased axel force. 

217. The system of daim 216. wherein the increased axial force Is provided on a 
peikKfic basis. 

218. The system of claim 216. wherein the InoBjeed axial force is provided on a 
random basis. 

219. The system of daim 216. virherein the ratio of the Increased axial force to the 
is substantially constant axial fbrce ranges firom about 5 to 40%. 

220. A system for coupling a tubular mender to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 

20 preexisting stnicture; 

means for anchoring the tubular member to the preexisting structure; and 
means for axially displacing the expansion cone lejative to the expandable 

tubular .member by pushing and pulling the expansion cone through the expandable 

tubular member. 

25 

221. The system of dalrn 220. wherein the ineans for pushing the expansion cone 
Includes: 

. means for injecting a pressuriziBdfluldIc material into corrtacl with the 
expansion cone. 

30 

222. A system for ooupHng a tubular member to a preexisting stnjcture. 
comprising: 

means for positioning the tubular member and an expansion cone virtlhin the 

preexteting stnicture; 
35 fiwans for anchoring thie tubular rnember to the preexisting structure: 
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means for axlally displacing the expansion cone relative to the tubular 
memt)er by pulBng the expansion oone through the expandable tubular member, 
and 

means for injecting a curable fluldic sealing material between the tubular 
5 member and the preexisting structure prior to axlally displacing the expansion cone. 

223. A system for coupTing a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular merrd>er and an expansion oone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of ttie expansion oone; and 

means for axlally displacing the expanstoh cone relative to the tubular 
member by pulling the expansion cone through ttie tubular meml)er. 
15 . 

224. A system to^ coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning ttie tubular member and an expansion cone wlttiin ttie 
preexisting structure; 

20 means for anchoring the tubular member to ttie preexisting structure by 

heating a portion of the tubular member, and 

means for axlally displacing ttie expansion cone relative to ttie tubular 
merrd)er by pulling ttie expansion cone ttirough ttie tubular member. 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning tiie expandable tubular member, an expansion corw. 
and an anchoring device vinfliin ttie preexisting structure; 

means for positioning ttie anchorhng device above ttie expanslori cone; 
30 means for anchoring ttie expandable tubular mernber to ttie preexisting 

stmcture using ttie anchoring device; and 

means for axially displacing ttie expansion cone. 

226. A system for coupling an expandable tubular member to a preexisting 
35 structure, comprising: 
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means for pOsKtonIng the tubular member and an expansion cone 

preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 

structure; and 

means for axially displacing the expansion cone relative to the tubuter 
member. 

227. A system for coupling an expandable tubular to a preexisting 8tructu». 
comprising: 

means for fixing the position of an expansion cone within the preexisting 
stfucture; 

means for driving the expandable tubular member onto the expansion cone 

bi a first direction; and 

mm for axlaPy displacing the expansion cone in a second direction relative 

to the expandable tubular member. 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 

structure, comprising: 

means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting stnicture; 

means for releasing the resilient anchor, and 

means for axiaUy displacing the expansion cone within the expandable 
^bular member. 

229. A system for coupling an expandable tubular member to a preexisting 

strudivei comprising: . . 

means for placing the expandable tubular member, an expansion cone, and 

an anchor into the preexisting ^cture: 

means fbr anchoring the expandable tubular menr*er to th6 preexisting 
structure that includes means for pivoting one or more engagement elements; and 

means for axially disi^cbig the expand cone. 



230. The system of daim 229, wherein the mean? for pivoting the engagement 
^ments includes: 
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means for actuating the engagement elements. 

231 . The system of claim 229, wherein the means for pivoting the engagement 
elements includes: 

means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. The system of dalm 229, wherein the means for pivoting the engagement 
elements includes: 

means for displacing the expandat>le tubular member. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprishg: 

means for placing the expandable tubular member and an expansion cone 
Into tte preexisting stnicture; 

means for placing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting stnjclure; and 

means for axially displadng the expansion cone. 

234. The system of daim 233, wherein the fluidic material comprises a barile plug. 

235. The system of daim 233. wherein the fluidic material comprises a flex plug. 

236. A system for coupling &n expandable tubular meniber to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into th9 preexteting stnjdure; 

means for ah(*ioring the expandable tubular member to the preexisting 
structure by Injecting a quantity of a hardenable fluidic material Into the preexisting 
stnjcture; 

means for at feast partially curing ttie hardenable fluidic sealing material; and 
means for axially di^ladng ttie expansion cone. 

237. A system for couplir^ an expandable tubular member to a preexisting 
structure, comprising: 
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means for placing the expandable tubular member and an expansion coniB 

VMtNn the preexisting stmcture; and 

means for applying an axial force to the expandable tubular member In a 

downward direction. 

5 

238. A system for ooupUng an expandable tubular member to a preexisting 

structure, oompilslng: 

means tor placing the dependable tubuteir member and an expansion cone 

within the pre«d8tt)g structure; 
10 means fbr Injecting a quantity of a first fluldte material having a first density 

Into the region of the preexisting stiiicture outside of the expandable tubular 
member, and 

meartt ftM- irjecBng a quantity of a second fluidic material having a second 
density into a portion of the. expandable tubular member below the expansion oone: 
15 whereJn ttw second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting stmcture; 

means for anchoring the expandable tubular mwnbiBr to the preexisting 

Structure; 

means for applying an axial fbroe to the expansion cone; and 
means fbr pressurizing an Interior porHon of the expandable tubular member 
25 below the expansion oone. 

240. A systOTi fbr coi4>ling an expwdable tubular member to a preexisting 

stmcture, comprising: 

metfis for pladng the expandable tubular member and an expansion oone 

30 into the preexisting structure; and 

means for applying an axial force to the expandable tubular member. 

241 . A system for coupling a tubular member to a preexisting stmcture, 
oon^jrising: 



166 



means for positioning the tubular number and an expansion cone within the 

preexisting structure; 

means for axlally displacing the expareion cone; 

means for removing the expansion cwie; and 
5 means for applying direct radial pressure to the tutHilar memt>er. 

242. The system of daim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 

10 menf4)6r. 

243. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for injecting a fluidic material into the tubular member. 

15 

244. The system of daim 241, wherein the means for axially displadng the 

expansion cone indudes: 

means for applying a tensile force to the expansion cone/ 

20 245. The system of daim 241 . wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone into the tubular member. 

246. The system of daim 241 , wherein the means for axially displadng the 
2I5 expansion cone indudes: 

means for displadng the expansion cone out of the tubular member. 

247. The system of daim 241, wherein the means for axially displadng the 
expansion cone radidly expands the tubular member by about 10% to 2)%. 

30 

248. The system of daim 241 , wherein the means for applying dired radial 
prwsure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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249. The system of claim 241. wherein the means for applying direct radiaj 
pressure to the tubular memtwr includes mear» tor applying a radial force at 
discrete locations. 

250. The system of dahn 241. vMherein the preejdstir^g structure Includes a 
welttwre casing. 

251. The system of dalm 241, virhereln the preexisting structure Includes a 
pipeline. 

25Z The system Of dalm 241. wherein ttie preexisting structure Includes a 
structural support. 
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